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Yeur factory 


is no p 


Crazy paving is attractive in the right 
setting — but not in factories. Danger 
lurks in every crevice of badly laid floor- 

ing — danger to operatives and possible 

damage to equipment. A flooring which 

is speedily laid, mechanically level and 

above all, safe for all traffic is the Tri- 

Pedal Unit System of Iron Paving. It 
provides a permanent system of flooring 

which will stand up te the heavy wear and 
tear experienced in workshops and 
factories. Complete details of the Tri- 


Pedal System will be supplied on request. 


TRI-PEDA ZI, Z | WES Unit System of 


Iron Paving 


. a THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND Tel: RIPLEY 41] (9 lines) 
a London Office: 9 UPPER BELGRAVE STREET, S.W.1 Phone: SLOANE 8172/3 
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DRAFTING MACHINE 


the perfect drafting equipment 


Undoubtedly the world’s finest drafting 
equipment, this superb machine enables 
draftsmen to work on any size of drawing 
in a comfortable, relaxed position, with- 
out fatigue. 

The wide range of Kuhlmann equip- 
ment covers even the most specialised 
drafting requirements. 

Manufactured to the highest standards 
of engineering precision, the Kuhlmann 
equipment guarantees complete accuracy 
over the whole board. 

Our latest booklet, based on independent 
research, will show you clearly how the 
Kuhlmann drafting equipment can increase 
efficiency and productivity in every drawing 
office. Please send for a copy. 

STAND No. 510 


at the 1.E.A. Exhibition, Olympia 
16th—25th April 





























Sole agents in the United Kingdom :— 


| OZALID 


OZALID COMPANY LIMITED 
62, London Wall, London, E.C.2 


Telephone: —NATional 0551 (15 lines) 
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VISCO 


PRODUCTS IN MODERN 





can be used together, 
separately, as required. 








Above—-Two of three ‘* Visco- 

Beth’’ Dust Collectors at the 

Cauldon Works of the Assoc. 

Portland Cement Manufac- 
turers, Ltd. 


Left—-Three “‘ Visco” ‘Recipro- 
jet’ Self-Cleaning Air Filters, 
each of 33,000 cu. ft. air per 
minute, for filtering the venti- 
lating air to electrical machin- 
ery at the works of Messrs. 
Stewarts & Lloyds, Ltd. 


Two ‘Visco’ Steel Shell 
Forced Draught Water Coolers, 
each of 6,900 g.p.h., at the 
Wales Coal Board Point of 
Ayr Gas Works. These units 


INDUSTRY 


‘* Visco ’’ products are grouped under the four main head- 
ings listed below. For each we have a separate department 
staffed with its own engineers, draughtsmen and technicians. 
Fach department is a separate entity, concentrating on its 
own particular problems, yet collaborating with other sections 
of the ** Visco” organisation when occasion requires. It 
is to this specialisation that “* Visco” equipment owes its 
world-wide reputation for efficiency and reliability. 


AIR FILTERS, 


Viscous and dry types. Static Filters for alternators, 
motors, air compressors, blowers, compressed air pipelines, 
transformers, etc. “* Reciprojet ’** Patented Automatic Self- 
Cleaning Filters for handling large air volumes in heavily 
dust-laden atmospheres. These are specially suitable for 
ventilating electrical machinery in steelworks. 


DUST COLLECTING EQUIPMENT, 


For handling every kind of dust in powder or fibrous form. 
‘** Visco-Beth ** Automatic Collectors for the recovery of 
valuable dusts such as cement, fertiliser, soap powder, 
pulverized fuel, sulphur, dried milk, coffee, etc. *‘* Cyclo- 
cell *’ multi-tubular and “ Static *’ Bag Type Dust Collectors. 
High Efficiency Cyclones. 


WATER COOLING PLANT, 


Timber-framed and ferro-concrete Water Cooling Towers 
(natural or forced draught) of any capacity. Steel Shell 
Coolers (forced or induced draught) for use with diesels, 
compressors, refrigerating plant and for other purposes 
requiring small or medium quantities of cooling water. 


FUME REMOVAL EQUIPMENT. 


In many of the largest steelworks in the country we have 
installed equipment for dealing with the noxious fumes 
liberated at arc furnaces, soaking pits, and strip mills. 
Similar equipment has been installed in aluminium works 
for the removal of the acrid oil fumes generated during the 
hot rolling of aluminium sheets. Results have been most 
successful and a number of repeat orders have been received. 


We invite your enquiries and will send appro- 
priate literature on any of the products given above. 
Would you like our technical representative to call? 


OQ UAATANA TAL  e e e e e ee e eee LR Le TR aN eR EARN 


Phone: CROYDON 4181 




























OZAMAT 


Unquestionably the perfect draw- 
ing material. A wonderful sur- 
face for pencil or ink which 
resists indentation and withstands 
repeated erasure. OZAMAT has 
outstanding strength and resist- 
ance to deterioration with years 
of handling. Highly transparent 
and dimensionally stable under 
temperature change, humidity or 
wash application. 
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OZAFILM 


This is the perfect sub-master for 
ideal 


all printroom work. An 
matt drawing surface on one side 
sensitised with special OZALID 
intensifying coating. Intensifica- 
tion of original pencil lines elimin- 
ates necessity for ink tracings. 
High degree of transparency gives 
top speed printing. Stands up to 
severest conditions of heat and 


rough handling. 


The base material used in the preparation of OZAMAT and OZAFILM 
is “* Melinex” Polyester film manufactured by I.C.I. Limited. (‘‘ Melinex” 


is a registered trade mark of I.C.I. Limited.) 


STAND NO. 510 


at the I.E.A. Exhibition, Olympia, 


16th—25th April 


OZALID COMPANY LIMITED 
62, London Wall, London, E.C.2. 


Telephone: NATional 0551 


a 
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*K Sur face resists 
indentation 


Descriptive leaflets will be sent on re- 
quest, together with free samples of 
OZAMAT and OZAFILM which you 
can put to the test. ; 
Youcan prove for yourself that these two 
new OZALID materials are infinitely 
superior to those in normal use. 
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Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY 




















PATENT No. 716341 












era hnical Staff ¢ 


= iv il — 


DAVID ETCHELLS & SON LTD 


FURNACE DIVISION 
BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 








ag 


GENERAL 
FABRICATION 








PROFILE 
- CUTTING 


consult- Skee MS LTE ed SRR EY 


/ ROBERTSON E gaze YLT, 


29, MURIESTON CRESCENT, EDINBURGH, II ‘c::::>" 
ni ae 








A Humidifying Drum with 12 compartments 
for paper mill, size 6° 0° dia. ~ 8 6° long. 





canons ree = 


STM mn 


Sill 
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MM OF THE USERS of S.G. Gilled Tubing are the giants of their respective 
industries -household names in Heating, Refrigeration, Engineering. Surely 

there’s a reason ? 

Perhaps it’s because, being the largest specialist manufacturer of gilled tubing in 

the country, with design and testing resources to match, we can invariably offer the 





customer exactly what he needs. 
Or perhaps we just make better gilled tubing at a lower price? S.G. Tubing is 
supplied with several types of gills, in copper, steel and most ductile metals. Also 
fabricated into all types of heat transfer equipment to your design, or designed by 
us for you. Our Technical Dept. is entirely at your service. 


GILLED TUBING “a: 





SPIRO-GILLS LTD - HEAD OFFICE AND WORKS: LONDON ROAD - PULBOROUGH . SUSSEX « 7el: Pul 2401-5 








TA9261 
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fron, 


biggest firms 
lo. in Britain 


‘Miraclo 


| NYLON BELT 





ENGINEER 


WITH CHROME LEATHER DRIVING FACE 





Of the 20 largest manufacturing 

firms in Britain, 19 use Miraclo— 

because it pays them handsomely. 

There are Miraclo users in every 

industry ; see what they save: 

“£3400 in one department 
alone” (Food) 

“Last twenty times as long” 
(Aircraft) 

“Running five years in kerosene” 
(Engineering) 


5 This 12 page Brochure No. 100 tells you HOW 
ce. TO DESIGN A MIRACLO DRIVE. It is 










Be ; i 


could this * 
be your 


DW iia: icik catia eas aade a 


morrow may find you face to face 
with a complex building problem 
demanding an urgent solution... 
or funds will not permit the expense 
of a traditional brick structure. 

Whichever it is, YOU are expected 
to find a speedy, efficient answer. 
Just such an answer is provided 





















Photograph by courtesy of Thomas Harrington Ltd., Hove, Sussex 


by THORNS TIMBER- 
FRAMED BUILDINGS. 

Prefabricated in BASIC units, 
they combine economy with ease 
of erection—and are easily adapt- 
able to your own design. 

The photograph shows a can- 
teen building size 120 ft. x 37 ft. 
x 10ft. containing dining hall, 
kitchen and store. 


Basic widths available: 12ft., 15ft., 18ft., 20ft., 24ft., 25ft., 30 ft. 






worth requesting from : 


TEPHENS BELTING COMPANY LTD, 
SNOW HILL BIRMINGHAM 4 get quotation fom THORNS 


associated with IRA STEPHENS LTD., Ashton-u-Lyne, Lancs! ¥ qHORN @ SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 939A 

















S40 


SUCCESS STORY OF 
COMPUTERS UP-TO-DATE 





’ BRINGING THE 
ELLIOTT ANALOGUE 

















TRIDAC 


The largest electronic computer in this 
country and one of the largest in the world. 








The largest electronic analogue 
computer in the southern hemisphere 








G-PAC 
The basic computer 
with the largest 
range of plug-in 
functional units 






eer and now 


TemLlotr 
|i Miniac 


Miniature Electronic Analogue Computer 


THE TABLE TOP COMPUTER 


DESIGNED FOR SIMPLICITY OF OPERATION 
Ten drift-corrected D.C. Amplifiers Six precision helical potentiometer units 
Special slow-speed time base unit for synchronised scanning on standard oscilloscopes 














For further details write to: ANALOGUE COMPUTING DIVISION, ELLIOTT BROTHERS (LONDON) LTD., ELSTREE WAY, BOREHAMWOOD, HERTS. TELEPHONE: ELSTREE 2040 A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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Fabrications 


‘§| 


We manufacture a wide range 
of special apparatus to the 
specification of experts in 
every field of engineering 
which calls for Fabricated 
Steel Platework of electrically- 


Hot Gas Piping for Blast Furnaces > i 
welded or riveted construction. 


Our modern extensive shops 
can handle single pieces up to 
10-tons ; Cylindrical Plate- 
to work up to 8” thick and flat 
jobs of any thickness can be 
supplied. We can undertake 
yo u r completely machined and 
fitted work when required, 
and an up-to-date heat treat- 
specification ment department under 
laboratory supervision _ is 
provided. 


Typical examples of Allen’s 
Fabrication Service: 


Low Pressure Welded Piping for Exhaust, Steam 
Gases, Water, etc. ; Pipes and Ducts for Super Power 
Station Boiler Plant; Hoppers; Casings; Tanks 
Flat Platework ; Manipulated Platework of all kinds 


Bed Plates and Frames or Machines, etc. 


' All-Welded Storage Vessel 





W. G. ALLEN & SONS (Tipton) LTD. - P.O. BOX 4 TIPTON STAFFS 


TEL: TiPton 1266 
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eee — by BABCOCK 








\S 
SS WY 
en” 


\ 








nstalled at the GOODYEAR Garscadden Factory 


The new, modern factory pressures up to 325 lb./sq. in., provides 
of the Goodyear Tyre and industry with a “packaged” boiler—factory- 
Rubber Co. (Great Britain) built, delivered as a compact unit, quickly 

Ltd., at Garscadden, is equipped and easily installed—having all the advan- 
with the most up-to-date boiler tages of the water-tube boiler, e.g., quick 




















& plant, to meet its steam requirements steaming, flexible operation, high efficiency 
for heating and processing. and maximum safety; with fully-automatic 
58 This plant—the first installation of its control, and reliable protection against 
type in Great Britain—comprises a Babcock every eventuality. 
type FM oil-fired “packaged’’ water-tube Publication No. 1651 describes the many 
Exhibitors at the boiler to supply 25,000 Ib. of steam per hour important features and advantages of this 


Uni er ne Bane at 2351b./sq. in. (saturated), complete with new, worthwhile addition to the range of— 

April 17th to October isth, Bailey automatic-control cubicle. 

teititets Eedestiten Pavilion: The Babcock Type FM boiler, available 
Stand J. in a range of standard sizes for outputs from 


3,000 to 28,000 1b. of steam per hour at 


BABCOCK & WILCOX LTD. 


BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.1 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS NTS INTERNAL GEAR FLEXIBLE COUPLINGS 


fractional to 800 h.p. at 100 r.p.m. 


{6 


speeds up to 31,000 r.p.m. 
14 sizes up to 73” bore 


coupled or uncoupled in a few seconds 
horizontal or vertical single and dual types 
ideal for high speed machinery like alternators, pumps, blowers and light turbines 


Stocked ready to bore to size 


Crown Pin Flexible Be Disc Type Flexible a 7 Perfect-light Power 
Couplings Couplings “4 | Couplings 


Publication 5730 N Publication 5748 i Publication 5747 





CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, 
POWER TRANSMISSION ENGINEERS ee Ss, ee Ses Senn, 
Head Office: Thornbury, Bradford 3, Yorkshire REPRESENTED THROUGHOUT THE WORLD. 


Nottiazham, Sheffield, Stoke-on-Trent. 
Telephone: 65251 (20 lines) Telegrams: “Crofters Bradford Telex” 
Telex 51186 
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lings 


FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 


















CROFTS MULTIFLEX FLEXIBLE COUPLINGS 


powers up to 5000 h.p. at 100 r.p.m. 


Publication 5732 


vince BE 
«RCM GA he 


MERE EDS PS 


@ resilient chrome-vanadium flexible transmission members 


@ suitable for high or low speeds, self-lubricating and reversible 
at full power 


@ typical uses include rolling mills, pumps, haulage gear 
and turbines 





@ adjustable flexibility 


MB Internal Gear Flexible 
Couplings 


Publication 457 


Hydraulic Couplings and 
Drives 
Publication 5738 








Makers of: CROFTS (ENGINEERS) LIMITED 


sear unis, Fabucated stclwork, Geared. motors, Hydraulic POWER TRANSMISSION ENGINEERS 

-ferrous cas » Machine-cu 

pean aul ypes, Motors od vallers Patent caper Suahbuahcs, Head Office: Thornbury, Bradford 3, Yorkshire 

— = © ee fatinn dn, dng Telephone: 65251 (20 lines) Telegrams: “ Crofters Bradford Telex” 


Variable speed drives, Worm reduction gears Telex 51186 
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There is little need to emphasise the part 
played by motor control gear in the making of 
paper. Belmos control gear has earned the complete 


confidence of plant engineer and management alike in 





the paper making industry throughout the world. 





With over thirty years’ specialist experience in the manu- 
facture of switchgear and motor control gear the company 
is justifiably proud of the part it is playing in the production 


of fine papers and boards. 





An experienced engineering staff is available at the works 


and throughout the country, able to advise on the 





problems associated with the utilisation and 


application of switchgear and motor 





control gear. 


Double tier Belmos switchboard for 


the B e€ lmos company limited controlling motors up to 80-90 h.p., with terminal 


cubicles in centre of board for the termination of multi- 
core cables from remote control desk, as 


et 4 eee tt ea LANARK S HIRE supplied to a large paper mill. 





GLASGOW . BIRMINGHAM NEWCASTLE ; MANCHESTER . SHEFFIELO : CARDIFF 
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slowly but surely... 





Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 

The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 
The device is entirely automatic and fool-proof. 

The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 





the Slomax motor to operate simultaneously. 





Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 

A further advantage is that where precise creeping speeds are required for specialised operations, 
the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 


the hook. 


™ LR ORTOR CRANE & NOIST Co.LTD 


REDDISH STOCKPORT ENGLAND 





















Phone: Heaton Moor 2227. Grams: ‘Gallant, Manchester.”’ Code: Western Union 

LONDON: Lincoln House, 296/302 High Holborn, W.C.1. Phone: Chancery 7911. Grams: Chancery 7911. fae 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas 1061-2-3. Grams: Fluorspar, Glasgow. ey 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham. 
SOUTH-WEST: R. C. Collins 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth 1527. 

NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas 1061-2-3. | Grams: Fluorspar, Glasgow. 

NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 

EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 






CANADA: Marshal! Equipment Co. Inc., P.O. Box 28, 61 Victoria’ Avenue, Dorval Station, P.Q. Phone: Melrose 1-3528. Grams: Marquipco, Montreal. 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. wi 
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Which rectifier shall I use? 








- 


¢ MDD) Vy 

SELENIUM Y/Y; YY 

You will find the answer on Stand No. H.10, ff 
ELECTRICAL ENGINEER'S (A.S.E.E.) EXHIBITION, Uff 

EARLS COURT, MARCH 25th — 29th, 1958 NAAN - YY 


WWI Ui A. 
10 100 1000 







































































































































































makes them all 
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D.C. POWER 





















































WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING’S CROSS, LONDON, N.!I. TERminus 6432 




















- Before you could say * Knife gl 
alae 3 A job such as BARIMAR delights in 


ing 7-tons, came to 
Barimar for urgent 
repair 





The ‘ Big Casualties’’ seem to come in cycles and the recent spate of “‘ outsize’ Barimar 
Welding repairs has created something like a record, even for Barimar—accustomed as 
they are to welding in a big way ! 





Here is a typically massive Scientific Welding repair 
—the seven-ton main casting of a_ shearing 
machine. The large piece carrying the knife of 

the machine broke away at the front of the 
casting. The repair was by no means a 

simple job of welding and strengthening, 

for the broken portion of metal was also 

in bad condition, and a large amount of 

skilled building up was necessary. 





No less essential was the need for extreme 
accuracy and strength, bearing in mind that this 
was a ‘“‘ key’’ machine employed in cutting heavy 
steel sections. Upon this machine depended the 
output of a large engineering works. 
Accuracy of welding, strength and speed 
of repair were vital. Barimar not only 
met all these requirements, but also 
delighted the owners with an inexpensive 
first-class guaranteed repair, which 
saved them the heavy cost of 


The vital part replacement 

of which carried the knife However large or intricate the 
was broken, and its repair called welding jobs may be, Barimar have aa 
; ‘ eis a it ae rimar 

for extremely accurate welding. an oe eet —s ; ee - iy v2 
impossible to transport damaged machinery, Barimar re Scientific Welding and 
experts operate on the spot. : the Barimar Money-back Guaran- 

An urgent telephone message, day or night, will bring i . ; 
thems te the Sob within 0 fow hours tee together ensure a first-class repair. The 
owners of the casting were delighted with this 


ARIM AR Barimar House, 22-24 Peterborough Rd., FULHAM, LONDON S.W.6 aime jab 
Telephones : RENown 2147-2148. One. 218 
TD 


Telegrams : “Bariquamar, Walgreen. 


BRANCH BIRMINGHAM, 12: 116-117 Charles Henry St. Tel.: Midland 2696. NEWCASTLE-UPON-TYNE, 1: 64-66 The Close. Tel.: 21055 
ADDRESSES: MANCHESTER, 13: 67 Brunswick St., Ardwick. Tel.: Ardwick 2738. GLASGOW, C.2: 134 West George Lane. Tel.: Central 4709 


BARIMAR—THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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CONVEYOR ELEVATOR Ge 


LOWER BRIDGE WORKS . 


ACCRINGTON 





SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 
















Telephone: No. 2779 
Telegrams: * Conveyor,.”” Accrington 











THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


SOLE MANUFACTURERS on D E LTA r B RA KR D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “ Delta” White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


EXTRU DE D M ETA LS : BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL etc. ’ 


UNIVERSAL 
HYDRAULIC 
LIFT TRUCK 


with specially designed interchangeable 
platforms for 


TEXTILES (warp Beam Lifting) 
ENGINEERING Weight Shifting) 
PRINTING 


(Forme Carrying) 


INDUSTRIES 

































A veritable Samson of a Truck with a stream- 




































lined figure yet so docile and pee. OPERATES 

its special Low Built and narrow chassis, 

with “ fixed wheels and two swivel castors, INTERCHANGEABLE PLATFORMS 

plus a ‘‘ pram style '’ handle makes for easy EASILY 

manipulation in confined spaces. 

Vertical Lift from 8}” to 274” (or higher if IN THE 

required) with a platform swivelling through 

360 iocking in straight position plus a lateral Fa 

movement of 6” to either left or right. J MOST 

Optional Platforms for particular industries, 

designed to give maximum facilities for the CONFINED 

job in hand. 4 

For other requirements, 

2 } using the same truck, ~~. 
z GANGWAYS / Flat Platforms or Roller 






% Capacities { ton, 4 ton, 1 ton. 

# Width 194’. 

% Double-row protected Ball Bearing Wheels. 

% Solid Rubber Tyres. % Hydraulic system operated by foot from front or 

either side. « Self Locking Release Valve. y Controlled lowering speed. 

¢# Overload protection valve. yy Oil reservoir with magnet traps any metal 
abrasion particles. Please write for illustrated Literature 26/U 


G. HUNTER (onpdon) LTD. 


80, FENCHURCH STREET, LONDON, E.C.3. ROY 5522 
ALSO AT BIRMINGHAM, MANCHESTER & BRISTOL 


Platforms with locking 
device 





















See our exhibit at the FACTORY EQUIPMENT 
EXHIBITION Earls Court April 14—19. Stand No. 
F.44 and the MECHANICAL HANDLING EX- 
HIBITION, Earls Court May 7—17. Stand No. 93. 
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Drives for the Rubber Industry 


Banbury mixer motor 


for GODODFSYEAR 


This 1500 h.p. 6.6 kV ‘ENGLISH ELeEcTRIC’ Motor driving a Banbury Mixer at the Wolverhampton 
Works Extension of the Goodyear Tyre and Rubber Company (Great Britain) Ltd., was specially 
designed to operate in an atmosphere heavily laden with carbon black. 

The machine is of the closed air circuit water cooled type with totally enclosed slip-rings. The shaft and 
machined joints are sealed to confine the machine “breathing” to filter-ventilated breathers on- the 


slip-ring enclosure and main stator frame. 


ENGLISH ELECTRIC 


THEFENGLISH ELECTRIC CoOmpPany LIMITED, MaRCON! HOUSE, STRAND, LONDON, W. 


Electrical Plant Sales, Stafford 


WORKS: STAFFORD ‘ PRESTON . RUGBY : BRADFORD LIVERPOOL ; ACCRINGTON 


PS3108 
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Pipeline Control Valve’ 


Discharge Regulator 


Self Closing Valve 





LARNER-JOHNSON 


Surge Suppressor 


Streamline Valves 


With its combination of smooth flow conditions, ease of operation, 
enhanced durability, and accurate sizing for given requirements (amongst 
other features) the Larner-Johnson Valve provides the most effective 
answer to many problems on water control duty. Its value has been 
well proved on thousands of installations to date, covering sizes ranging 
from pipe diameters of a few inches up to 12 ft. bore, and including 
Pressure Reducing Valve some of the most difficult conditions. We are supplying this type 





of valve in ever increasing numbers. 





The cut-away view above is of the simple manual version, but the 
valve lends itself to many adaptations for different duties and varied 
forms of control, full particulars of which are contained in our 
publication No. 227, available on request. 


BLAKEBOROUGH 





Float Valve 





J. BLAKEBOROUGH & SONS LTD: ict 
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LA TE I A EEC RS TTS RR kT REIT 
THE FIFE FORGE CO. LTD. KIRKCALDY, SCOTLAND 


Telegrams: FIFE, PORGE, KIRKCALDY « Telephone: tDYSART 5467 8 


18-TON DRUM AND ARMATURE SHAFT FOR PITHEAD WINDING GEAR 
STEEL FORGINGS SUPPLIED BLACK-ROUGH AND FINISHED MACHINED 


WE SPECIALISE IN MARINE AND LAND ENGINE FORGINGS, ALL TYPES OF SHAFTING, CRANKSHAFTS, ETC. 











with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew. 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of jin. to 2in. Bolts. 








COLD DRAWN 
PHOSPHOR BRONZE 


= = 


MINIMUM WASTAGE 
HIGHEST QUALITY 
and ECONOMY e 


oo eo —— = 
Se I 
the finished component. Drawn tubes mean a saving in RODS have only a small margin on diameter. 
raw material and machining charges. A wide range of Economical production is possible of thick-walled or flanged 
standard sizes with small machining allowances is specially bushes, valve guides, gear wheeis and other small bore Ly 


7. Fe 


require very little machining to produce 
q y g Pp 


helpful to the small user. components. 
The cheapest metal for high quality Bearing Bushes: High Load Capacity =- Shorter Bushes A 


Excellent Physical Properties = Thinner Bushes ® Small Machining Allowances = Minimum Wastage & Labour 


C A R 0 B R 0 N l F L | M i T E SCHOOL ROAD, BELMONT ROAD, LONDON, W.4. 
Telegrams: CAROBRONCE, CHISK, LONDON ~- Telephone: CHISWICK 0245 


Il 
i 


Woe 
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A i aa _ ESTABLISHED OVER 50 YEARS pan 
RAYNER POWER DRIVES [P= aia : 


Fedele! Ne_[__| _] East 1403 “EW : 


Can Ku ‘ 











‘#7 WOOD) REFUSE AND [DUST 
EXTRAICTION ENGINIEERS 


“Let us investigate your dust problem jat our expense” 


WA L ; S & ty (MILLWALL) L” 


GENERAL & INDUSTRIAL SHEET/ METAL WORKERS 








Infinitely Variable MAKERS 
3 H.P. Varigear 18 to 94 r.p.m. ALPHA ORKS, certo 
ASSURED 

















infinitely pig = 
Variable 
$ HP. 


10 to 50 r.p.m. New threads 
’ Infinitely ~ eee, . pest for old.. 


™ Variable 







2 H.P. i in damaged components 


400 to ’ Hard tough threads in soft materials, used and 
: 4 approved by the Aircraft industry designed for 
use in soft metal components wood or plastics 
Simple to use, remains permanently in place. 
Full range of standard sizes in B.S.W.: BS.F.: 
B.S.P.: B.A., U.N.F.: U.N.C. and Metric thread 
forms 


ross oa 
INSERTS 


























——— 


Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 





Cross 


CROSS MANUFACTURING CO. (1938) LTD. 
121 WHITEHALL RD~ LEEDS 12 Telephone: LEEDS 33864 Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath. 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS etc. 














! | 
OBO series 


HAND AND FOOT OPERATED VALVES 





A Series of 3-way and 4-way Valves of 


robust construction in ; and < B.S.P. 

Sizes. 

Designed for Manifold Mounting and easily 
convertable to Hand or Foot Operation. 

Available as Two Position Non-Locking 

or Two and Three Position Locking Type ' 
Valves. Foot Valves with Single or Double 

Treadle. 

Suitable for Air Pressures up to 125 P.S.I. 


FOR FURTHER DETAILS WRITE TO: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 











Ree 


ae 


cases pees 


upper: 


below: 


Advantages: 
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THE 


The Largest Low Frequency Induction Furnace 
ever built for melting, superheating and refining Cast-Iron 
Usable tapping capacity: max. 30 |. t., 

Connection value: 1000 KVA, 

Melting capacity per hour 

3300 Ibs Cast-lron at a tapping temperature of 2650° F, 
Current consumption for holding: abt. 80 KWH pp. h., 
Melting current consumption: 

430 KWH/I. t. at a tapping temperature of 2650° F 


Small Low Frequency Induction Furnace 
for melting Brass and other Cu-Alloys,Zinc and Zinc-Alloys 
Usable tapping weight 660-1100 Ibs 
Melting capacity : 440 Ibs Brass/h 
300 Ibs Gun metal /h 
220 Ibs Copper/h 
Connected load: 50 kVA 


Small space requirement - Simple erection - Low initial cost 


RUSS-ELEKTROOFEN KG - KOLN 


27 April—6 May, 1958 


GERMAN INDUSTRIES FAIR, HANNOVER 
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The Kariba Gorge 





en wide waters of the mighty Zambesi will soon be 
harnessed to provide power for the development of the 
vast territory of Central Africa. A dam now being constructed 
at Kariba will form the largest man-made lake in the world by 
impounding the waters of the river to provide a controlled 
flow to the hydro-electric machinery in two power stations, 


Metropolitan-Vickers are proud of the leading part they are 
playing in this development. They are building five 100 MW 
vertical-type water-turbine-driven generators for the first 

Kariba Gorge hydro-electric power station of the Federal 
Power Board of Rhodesia and Nyassaland. These generators 
will, when installed, be amongst the largest in the world, 
having an overall diameter of about 40 ft. and weighing 
approximately 720 tons each. 


The upstream entrance to the Kariba 
Gorge, seen from a promontory at the 
confluence of the Sanyati and Zambesi 
Rivers. 


This company has unrivalled research facilities and manufac- 
turing resources, and is ready to place at your service its 
technical competence and experience in heavy electrical 
engineering matters. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER 17 





An A.E.I. Company 
C/A605 
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what, no nuts ?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw. 
There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 
Nothing nuts about that ! 











Linread 


LINREAD LTD. COX ST. BIRMINGHAM 3 





SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 


c 
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The machine illustrated is a Greenbat 
HIGH SPEED Cold Forging Machine, giving 
rapid production of accurate cold forged , 











components comparable with machined 
components but at much less cost in 


SOLID DIE, SINGLE & DOUBLE BLOW material and production time. This high 


speed range of machines is available in 
sizes 4” to #’. 

Also available is the standard range 

of Cold Forging Machines, handling sizes 


from }” to }’. 


high speed cold forging 








7.4 
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AUTOMATIC 
FEED PRESSES 


Visit us on Stand No, 2 
(National Hall) 

Gauge and Tool Makers 
Exhibition, 

Olympia from May 12 to 21 
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WE ALSO 
MAKE 












Power Screw Presses 


Double Action type 
Drawing Presses 


ob Res 


Rests 


PATA 
+4 
Poke 
ate, 
3 











100 ton x Single and 
Dial Feed ae Double Crank Presses 
Praia rs Open-fronted Presses 
tg Double sided Presses 
Bes Cartridge machinery 


Minting machinery 


A Ramee 
LMEMBSER / 












GENERAL ENGINEERS, FORGERS & PRESSERS 


REGISTERED OFFICE & WORKS:— LONDON OFFICE— 
10, NORFOLK ST., 


NETHERTON IRON WORKS LONDON, W.C.2 
KILMARNOCK, SCOTLAND 
Telegrams : 
Grams and Cablegrams : TUBENPIPE, PHONE, LONDON 


“BARR KILMARNOCK ” Telephone : 
Telephone : KILMARNOCK 791 COVENT GARDEN 0015/6/7 





& Co. Ltd. 











We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS, 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES, 
g PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 








Hustration of 10” Dia. Bore Fianged Bends. 
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Stop that water 
waste / 





with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 





880B 
+” and 7” 
Bibcock. 


































884B 
4” Stopcock. 


oat 


(with the NEW ‘3D’ style button top) 
+” Pillarcock. 3” nose and tail 


©) * Non-concussive self-closing 
action 

;. * Light pressure only required 

Sy to operate 

2 * Strong black non-heating 


is] button top (with ‘3D’ style 
red and blue inserts for 
“Hot” and “Cold”) making 
it difficult to tie down or 
wedge open the valve 
Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 
water pressure 

As easy to re-washer as an 
ordinary tap 

* Chromium finish on a heavy 
nickel base 












884W 


i” Shower 
control Stopcock 
—also 884C for 
ceiling fixing 






ST a Te. 


ag: SRB R ge tacaa eshte Sane 
Approved by all large Water Authorities. 


















? 
Limite j 


BELMONT WORKS - DONCASTER 


Londen Office end Warehouse: PRESTEX HOUSE - MARSHALSEA ROAD : S.E.! 
TOA wrié 
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Seols ~* Bushes * Grommets 





























































































































































































































APPROVED 


Producers of Rubber Mouldi: to fine di 


oo -"e"e ee 
e@eee ° . 
=e * ° Pg a 
. 
Rubber iia for the -:- 
. 
more Exacting Applications :-: 
se 
Our wide experience in the field of precision _*. 9,9 
rubber engineering qualifies us to advise on the ve wer ete” 
rubber compounds and design of components werers eles 
to meet the more exacting applications. wrere re ee” 
Our plant is fully equipped to deal with bulk production, as well vec enetelers 
as small quantity requirements for prototype and development work. »" ee" e"+'e" 
eeeee#ee 
Designers and Engineers will be interested in our new publication, .°.°.°.°.°.° 
a 8.8) . 
‘Syntheticand Natural Rubbers and their Uses’-copy sent upon request. of hg hig aa 
eeeeee 
High Grade Rubber Mouldings and Extrusions * "0" Rings "oe" oe" 


and Components in Natural, Synthetic and Silicone Rubbers 


OUTSTANDING NEW DEVELOPMENTS 
PRESCOLASTIK — 


PRESCOLLAN — 


Please write 


PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER 
Phone: BAGWORTH 241/2/3 
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Diephragms * Bonded Parts ee a 












Silicone Rubbers in general purpose, low 
temperature and low compression set grades, 
available in a range of hardnesses. New fuel 
resistant grade also available. 















The new polyurethane rubber with remark- 
able tear and abrasion resisting properties, 
easily machinable. Ideally suited to heavy 
duty engineering applications. 





leaflets 





for technical 


eeee e 
ev e'e* ee e'e'e 0's 


A.1.D. AND A.R.B. 









! tolerances and officially approved specifications 





we also make the 

LEWIN MECHANICAL ORDERLY 
LEWIN UNIVERSAL 
SWEEPER-COLLECTOR 

LEWIN TRACTOR-DRAWN SWEEPER 





owe with | LEWIN ROAD SWEEPERS 





Sprinkler —_ Sweeper — Collector of 7ft., improving flexibility of operation, and 


LEWIN ROAD SWEEPERS LTD 
one or rus (BROCKHOUSE) comranies 















The LEWIN type S.S.C. Road Sweeper-Col- 
lector is being used by hundreds of Municipal 
Authorities and other concerns throughout 
the world. ca 


it can be adapted for either half or full width 







reducing brush costs. Hydraulic tipping gear 
discharges load in seconds. All controls are 
operated from driver’s cab. 170-gallon water 
tank. Refuse capacity of 80 cu. ft. Sweeping 
speeds from 3 to 5 m.p.h. Available on 
Thornycroft, Austin or Morris chassis with 
either petrol or diesel engine units. Full 
details from :— 


Vic. Works, W. Bromwich, Staffs. 
’Phone: Wednesbury 0243 


London Office: 25 Hanover Square, W.1. 
"Phone: MAYfair 8783 
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WARD-BUILT SIDINGS 


* Wards bring the same 


skill and experience to 
the simplest run-in as 
they do to the construc- 
tion of larger industrial 
installations. Earth 
moving, site clearance 
and the planning, con- 
struction and mainten- 
ance of sidings—all are 
part of the WARD 
service to industry. 


| ALBION WORKS «< SHEFFIELD 
"PHONE 26311 (22 fines). "GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 
$c. 49 














Iilustration shows part of a recent contract, 
by permission of Messrs. Colvilles Limited. 


Tow, 
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75 MILES of (sale toaclle 


oe 
Phintel ta — 


...1rom one 


photo-copying 
machine 


175 miles of prints a year is the output reported by one regular user of an 
Azofiex Model 46/35—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the only daylight reflex copying process. It’s the only process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 


AZOFLEX MODEL 46/35 combined synchronisec printer and developer. Capacity: cut sheets and rolls up to 
42 in. wide. Printing speed: up to 30 ft. per minute. Dimensions: Height 58 in. Depth 60 in. Width 72 in. 
Weight 1,100 Ib. Price £1,555 (including delivery and installation in the U.K.). 





Enquiries to: Ilford Limited, Azofiex Dept. AZ11H, 
104 High Holborn, London, W.C.1. Telephone: HOLborn 3401 








PHOTO-PRINTING MACHINES AND MATERIALS 
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Frecortreneral, 
CABLES 


More than equal to the extra service demanded 

















The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 








BROTHERS 


(STOURBRIDGE) LIMITED 


MANUFACTURERS OF 
BAR AND BILLET SHEARS 
OPEN FRONTED PRESSES 


eB 
EST. 1902 
ENVILLE ST. STOURBRIDGE 
Telephone : 4211 











3i 


(ay FOR DRILLING, 


BORING, TAPPING, 
AND HONING MACHINES. 





L.7__ In line multiple spindle machine 
with automatic cycle. 








E.24 4ft. to ft. 
Radial Drill. 

3” Capacity. 

12 speeds, 
9 feeds, 
by single 
lever. 


H.12 Pipe flange 
facing machine. 

Table has rapid 
traverse and power 
feeds. 









H.6 Horizontal 
machine. 
4” dia. 
spindle. 
Milling 
feeds. 





ee 


KITCHEN & WADE Lto. 


HALIFAX, ENGLAND 





Phone: Halifax 61173 
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Ne Swhat are you 
» waiting for? 


You want Precision Hobs? We can supply 
them! Spur, helical, worm wheel, spline 
or serration, made precisely to your 
requirements. 
Our standard Spur and Helical 
range is designed to cover all 
normal requirements and to give 
you speedy deliveries, in many 
cases actually from stock. 
If you have not been using David 
Brown Precision Hobs, write now 
for Leaflet E313.9 and get yourself 
acquainted with our quality and 
our service. 





























THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 







































































Very often our design engineers can improve 
the structural form of your castings, 
and at the same time reduce 


complexity and cut costs. 
That way you'll get 
cheaper, more sound cast- 
ings of unequalled quality and 
accuracy. This technical team- 
work can tackle a// your casting 
problems—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS 


in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze, and light alloys, 
Precision machined bushes and bearings. 
Specialists in high-tensile aluminium- 
bronze castings, centrifugal - cast wheel 
blanks, and chill-cast rods and tubes. 


NON-FERROUS CASTINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5'6/7. LONGPORT, Phone: Stoke-on-Trent 87303 


TRADE MARK 
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FOR SAFETY 




























fa) SAFE LOAD INDICATOR 


Automatically warns visually and 
audibly when maximum load isreached 
in any jib position, and positively cuts 
the motion if the warning is ignored. 


© imi switcues 


Automatic and self-resetting, they pro- 
tect the load and Crane against hoist- 
ing and derricking beyond safe limits. 


© ELECTRO-MECHANICAL BRAKES 


Accidental or intentional interruption 
of the current automatically applies 
the brakes to hoist, derrick or slewing 
motions. Load creep is impossible. 





Safety is yet another reason for the unparalleled 
popularity of Coles Electric Transmission 
Cranes. In combination with Coles accuracy, 
versatility, mobility and trouble-free performance, this 
safety margin ensures speedy and confident operation. 









THE NAME THAT CARRIES WEIGHT 












Designed, manufactured and marketed by :- 


STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St.,C.2 * Newcastle: Worswick Chambers, Worswick St., | 
259 . London: 143 Sloane St., S.\W.1 * Manchester: 153 Oxford Road, 13 Birmingham: 9 Thorp &., 5 
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INDUSTRIAL POWER 


MARINE POWER 


TRACTION POWER... 


IS EQUAL TO THE DEMAND 


INDUSTRIAL diesel engines in single units up to 2480 bhp. 


MARINE PROPULSION diesels for gearbox, direct reversing or diesel-electric drives of up 
to 10,000 bhp for multi-engine installations. 


MARINE AUXILIARY diesel generating sets of up to 1600 kW in single units. 


DUAL-FUEL AND GAS engines operating on heavy or light oils, natural, town’s or 
sewage gas, in single units up to 2480 bhp. 


RAIL TRACTION AND MOBILE PLANT diesel engines of specially compact designs 
including horizontally mounted engines for railcars and shunters and other limited headroom 
applications, in single units up to 533 bhp. 


FREE PISTON GASIFYERS We also manufacture Free Piston Gasifyers under licence from 
Alan Muntz and Co. Ltd., Pescara and S.E.P. Gasifyers, wite a suitable Gas Turbine, provide 
power in single and multiple units from 1,000 to 20,000 h.p. for electrical generating sets, 
marine propulsion, locomotive traction and compressor and pumping sets. 

Please ask for leaflet No. 1801. 


THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 


Export Sales: National Oil Engines (Export) Ltd., Ashton-under-Lyne, England 


YY 


A member of the Hawker Siddeley Group 
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OUR special plaster core process 
combined with other modern 
techniques enables us to 

meet the exacting requirements 


of the electronic engineer. 





fo O tee a \ \ munication 
\ 






Finished and assembled components 


can be supplied in aluminium, 







Our technicians will be 
pleased to discuss design and 
other technical problems 


magnesium, and certain copper 


based alloys. 


KENT ALLOYS LIMITED 


ROCHESTER - KENT - Telephone: Strood 7674 


MEMBER OF THE BIRFIELD GROUP 


Birfield Industries Limited - London W.1 
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UNITS THAT HAVE MADE 
HYDRAULIC HISTORY 


Lockheed specialized development on the 
problems of specific industries has led to the 
evolution of the many units which are ideal for 
their particular purposes. 


The units illustrated are typical of such specialization and 
represent the basis of the Lockheed Remote Control 
System. This was developed primarily for the control of 
Boiler Dampers and is to be found in the great majority 
of C.E.A. power stations. 


It has also been widely adapted to many other industrial 
uses where the following features are of value: 


1. Centralized control and individual selection of any 
number of control points. 

2. Metered control of selected unit. 
Instantaneous indication of position of selected unit. 
Auto-locking of slave cylinder at desired position 
without need of retaining line pressure. 
Hand operation in a simple system or as stand-by in the 
event of power failure. 


Long life and reliable performance. 


Low power consumption. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
Shaw Road, Speke, Liverpool. Telephone: Hunts Cross 212! 


REGD. TRADE MARK 





March 


21 


1958 
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Stop Burning 


RENOLD 





ip A! 
"<ars 
RENOLD 








One in Ten! 


Have a look at your power bill — and then consider your plant. Are you 
sure you are getting the most out of your transmission — or are inefficient 
drives frittering away the kilowatts which should be helping production ? 
As power costs increase efficiency matters more than ever — fit the only 
drive with a National Physica! Laboratory Certificate confirming 984% 
mechanical efficiency and get the power you pay for. 


high-efficiency drives 
cut your overheads 


«.. Since 1947 electricity charges have almost doubled. 
e.. Look at these figures from a typical factory -— 


1947 £2°925 per 1,000 Units 
1957 £49 per 1,000 Units 


By making the most efficient use of power RENOLD CHAIN DRIVES are an effective 
counter to this cost spiral and can offset these and any future increases by as much as 


10% — and go on doing so year after year. 


—the FIRST name in precision chain 


RENOLD CHAINS LIMITED MANCHESTER 
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OIL SIGHTS FOR 
MACHINE TOOLS 









































Accuracy to finest limits” is 
automatically expected of every 
Rotherham product. The type of 
Oil Sight for Machine Tools iilus- 
trated serves to strengthen this 
confidence in Rotherham gualit , 
This pattern is threaded 3° B.S.P. 
Other sizes may be quoted for in 

roduction quantities. Remem- 
bor us also for Brass T, Y, 4-Way 
and Eibow Pieces, Brass Taps of 
all kinds, Brass Grease Cups, 
Winkley Olllers, etc. 


§ 


oF CO 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele.: 64/54 * 
PRECISION MANUFACTURERS SINCE 1750 














BIBBY COUPLINGS 


THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, $.W. 
Telephone : ABBEY 1194 


THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Etc. 





The 
HORNE 


THE ENGINEER 


DESIGNED sou 


Load-Bearing High 
Tenacity Rayon Cords, 
embedded in gum 
rubber, which dissipates 
heat and reduces 
internal friction 
to @ minimum. 


Controlled wedging 
action of volumetrically % ; Elastic rubber cushion 
correct compression %e 4% : : 
pe ot aa a, distends when flexing 
flexibility and high * over pulleys. 
horse power 
transmission 
factor. Tough outer covers 
of Rubber impregnated 
cotton duck, bias 
cut for greater 
flexibility, give 
maximum wear, 
resistance and 


Made to B.S. 1440/1948 grip. 


TURNERS 


RAYON CORD \Y/BELTS 





TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 














ENGINEERING Co. Ltd. 
35 PITT STREET, GLASGOW 





HUNT BROS ~~ LTD 
GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone : Telegroms : 
BROADWELL 1181 & 1182 
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TRION ELECTRONIC AIR FILTERS 


This filter, which also utilises the principle of 
electrical precipitation, removes airborne pollutants 
of sub-micron size. It is essentially designed 

for those instances where even low concentrations 
of particulate matter may have serious 
consequences. During the past ten years over 
10,000 units have been installed in the 

U.S.A. and on the Continent. 


Since our activities are not restricted to one type 
of plant we are in a position to recommend the best 
technical solutions to your particular problems. 

Our proposals are based on a careful assessment 
of all the factors involved, being assisted in this 
course by the extensive laboratory facilities 

which are at our disposal. 


€ 9063- | 


HOLMES-ELEX ELECTRICAL PRECIPITATORS 


Used for the removal of micron and sub-micron 
liquid and solid particulate matter from all types 
of carrier gases. More than 1,150 irrigated 

and dry precipitators, of all types, have been 
installed by ourselves and our Associates 

in all parts of the world. 


HOLMES-SCHNEIBLE MULTI-WASH SYSTEM 


This comprehensive range of dust collection and 
control equipment is applicable to a wide range 

of problems involving liquid and solid particles 
sized above three to four microns. Invented in the 
U.S.A. some thirty years ago this system embraces 
patented hoods, high efficiency collectors, cupola 
spark arrestors, velocitraps and various 

designs of settling tanks. 


HOLMES-ROTHEMUHLE DUST COLLECTORS 


Although only recently introduced into this Country, 
more than 525 of these inexpensive cyclone collectors 
have been in operation for many years on the 
Continent. They represent an economical and efficient 
solution to the collection of particles in 

the higher size ranges. 


<i 





LMES 





W. C. HOLMES & CO. LTD. Gas cLeanine pivision 


TURNBRIDGE, HUDDERSFIELD 
Huddersfield 5280 London; Victoria 9971 Birmingham: Midland 6830 


TECHNICAL ASSOCIATES: Apparatebau Rothemuhle—Germany. 
Elex AG.—Switzerland. Industrikemiska Aktiebolaget—Sweden. 
Koppers Company Inc.—U.8.A. ; Trion AG.—Switzerland. 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 


BROTHERHOOD 
COMPRESSORS 


Air, Gas, and Refrigerating. 


The widest range in the British 
Empire— made to suit your 
requirements. 


Thousands in service. 


BROTHERHOOD 
GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Scores in hand, hundreds in 
service. 


BROTHERHOOD 


REFRIGERATING PLANT 


Ammonia, CO,, Freon, Methyl, 
Chloride, SO,. Wide range— 
single and double acting—one 
or more stages. 








LONDON, 


CALCUTTA 
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Structures in Steel 
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A. * J. MAIN « CO. LTD. 


VINCENT HOUSE, 
VINCENT SQUARE, POSSILPARK, 
5$.W.1. GLASGOW, N.2. 


CLYDESDALE IRON WORKS, 


TELEGRAMS: KELVIN, SOWEST, LONDON 


KELVIN, GLASGOW. 


CHITTAGONG : NAIROBI 








Made to measure for special 
duties. 


BROTHERHOOD 
COOLING TOWERS 


— 
3] All types. 


Nearly 50 years’ experience. 























also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS [0 US ? 


We shall be pleased to investigate them confidentially 
without commitment 



































SRANES 


GRAFTON CRANES LTD. 
VULCAN WORKS, 
BEDFORD. 

1880 
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positive 
prooft of 
long lite 


... actual motor-load _ 
life tests! 


The life of starter contacts should not be 
forecast from their loss of weight after 

a few thousand operations because the 
rate of wear can, of course, vary con- 
siderably. The most reliable method is 
to use the starter tor stopping and 


starting a motor repeatedly until the 


contacts are burnt away. 


faets about Crabtree Type 


Crabtree 





Type B-15 starters 


J. A. CRABTREE & CO. LTD., 


C.769 





B-15 


ND Oo 


ge 


LINCOLN WORKS, WALSALL 


4) 


Such tests are now proceeding 

on Crabtree Type B-15 starters taken 
at random from warehouse stocks. 

To date, the starters have given the 
following operations (start and 

stop) without change of contacts 

or other components : 


(a) Controlling a 5 h.p. motor: 
2,750,000 operations ; 


(b) Controlling a 1 h.p. motor: 
2,750,000 operations. 


these tests are continuing 


starters 


The first and still the leading starter of 
“unit” construction. 

Wide range of adjustment for full-load 

current variations. 

Built-in, on-load, interlocked isolating switch 
unit can be added. Fuses to B.S.88: 1952, 

Cat. 440 AC4 are optional. 

Enclosures for general purpose and heavy 
industrial use. 

Frontal access to all terminals and components. 
Built-in trip signalling. 

Single-screw fixing for additional auxiliary 
contacts, 

Rating. Motor-load: 15 amp. (10 h.p. 415 
volis. 3 phase). Non-inductive load: 25 amp. 
per pole. 
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to any 
conditions 
within 
this area 
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Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 
© 7 «8 90 


Manufacturers of ‘PULMAC’ Pulverising Mills : 6 2! 267 322 378 
for Fine Grinding EMPERATURE 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 
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ROOM RELATIVE HUMIDITY [% 









































































































































PALLETS EICHT 


OR EIGHTEEN - OR EIGHTY 


We are producing new designs nearly every day—many of them 
18 designed to meet customers’ special needs. Here are eight of the | 
stage for },800% Sue latest, one of which may be just what you are looking for. | 
ne cchelpee Seay ss Companies representing nearly seventy different industries have 
found the answer to their mechanical handling or storage 
problems in M.G.K. Pallets. The same service is available to 
you—-M.G.K. have the answer to YOUR Palletisation problems. 


























ENGINEERING 
; : . COMPANY LTD. | Rooms up to approximately 5,000 cu. ft. can be accurately conditioned 
with this air-conditioning cabinet, and conditions have been main- 


tained within +0.5F. and 0.75% relative humidity. The cabinet is 


Regd. Offices New Works : : ‘ ‘ 
GAZETTE BUILDINGS, KINGSBURY ROAD, provided with an air outlet raised above bench level. Larger units 
CORPORATION STREET, CURDWORTH are available for special applications. 


BIRMINGHAM, 4 SUTTON COLODFIELD, . : 
Telephone : CENtral 2517 WARWICKSHIRE, The specification includes a replaceable glass silk filter for air 


ay Nt Telephone : CURdworth 60/61 | entering the cabinet; centrifugal fan complete with belt drive fan 

motor and starter; cooling coil of up to 35,000 B.T.U.’s. extraction 
per hour for reduction of either temperature or humidity; air heater 
with built-in high limit thermostat; room thermostat with relay to 
operate electric heater when temperature low, or cooling coil when 
temperature too high; humidistat to control humidity; evaporative 


humidifier. 





Other products include:— 
i i ES F i Automatic temperature and humidity controllers for buildings 
Post-type pallet with removable ih Ee Se | seachatite. Sinseypl Patten, mods and factories; complete process automatic control and instrumenta- 
ntry patiet } to any size and capacity. tion. 
A design and engineering service—backed by 20 years of experience 
—is ready to advise you on every application. 


Thermo control 


INST. CO.LT0. 


970 ; 10, VALENTINE PLACE, BLACKFRIARS ROAD, LONDON, S.E.!I 
cks for fs pre 
Two-way entry racks for work i er, duty ae halon Tel: WATerioo 7356 (6 lines Grams: Thermotro! Sedist 


z customers’ needs otary tilt bi th 
pens. Sizes to : j PERe 
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ELECTRICAL ENGINEERS EXHIBITION - EARLS COURT MARCH 25th-29th 






WARWICK ie 
ROAD 
ENTRANCE 5 


See the New Medium and 


High Voltage Switchgear 
— a, ON STAND M7 


-Keeeamces «| Continuing a Tradition 
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Before 


After 








difference? 
Uaey Maybe 
£5,000 


How ? Faulty water gauges were spotted, [~ 

and an accident costing £5,000 or more has | FREE «vuican”—a jour- 

been prevented. nel of chotting inacoane 1 
- a users o ant an 

Spotted by whom? By a Vulcan En- | machinery, wich reports of 

gineer-Surveyor during his regular inspection | accidents and safety hints. 

of the boiler. Experience gives Him almost For a year’s subscription— 

second sight into the accidents that are i: free—write now to Dept. 

waiting to happen. 

Are his services expensive 7? Not at 

all. Your broker will tell you that, though the 


Vulcan man is a specialist, his services costno THE y u | can 
more than insurance and inspection by general 
practitioners. 

BOILER 4&4 GENERAL 
INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 
VULCAN INSPECTS—AND PROTECTS 


What Vulcan insures, Vulcan inspects — 
thoroughly and reguilorily. As a result our 
clients have made us one of the largest en- 
gineering insurance companies in Europe. 





Designed to 
withstand shock 
loads, alternating 
stresses and 
vibration. 





IT'S THE GENUINE DOUGLAS, LAWSON 
‘STANCHION PULLEY 


DOUGLAS, LAWSON AND COMPANY LIMITED 
BIRSTALL: LEEDS- ENGLAND 
Telephone : Batley 598 & 599 Telegrams : ‘‘Pulleys’’ Birstall, Leeds G 
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Thornton 


Quality roller gear 


Special 
Gear Box 
for Con- 
tinuous 
Rolling 
Mill. 


We design and 
manufacture: — 


Equipment for Coke Ovens, 

Blast Furnaces and Open 

Hearth Plant. Rolling Mills for the 

Ferrous and Non-Ferrous Industries and Rolling Mill 
auxiliaries. Plate work. Bogies of all kinds for carrying 
light or heavy loads. General Engineering work of 


various kinds. 


+B. THORNTON LTD. 


ENGINEERS & CONTRACTORS 
TURNBRIDGE: HUDDERSFIELD 


~ CA 
Plenpr ne ae 
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Equipment tor Bradwell 


All the switchgear comprising 

the main 132-kV air-blast circuit-breakers, 
6:6-kV, 3-3-kV, and 415-volt air-break 
equipment for auxiliary supplies, together 
with its associated control apparatus for 
Bradwell Nuclear Power Station is being 
supplied by Reyrolle who are responsible 
also for the reactor control-rod heads, 
the fission-products detection equipment, 


and the machining of the graphite blocks. 


Reyrolle specialists 


in switehgear 





and control-apparatus 


A. Reyrolle & Company Limited * Hebburn * County Durham * England 
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You don’t need second sight when a ‘SHOFLO’ is in the line. 
Where circulating water systems are concerned, for radiators, condensers, 


liquid vats, oil coolers, radio transmitting equipment 





and the like, a ‘SHOFLO’ Indicator is the perfect 


answer when you've got to tell at first sight whether 


‘LOW FLOW the coolant is flowing or not. 


A whirling ball under the toughened 
glass dome indicates passage of clear or 
translucent liquids at flows as low as Available in two sizes: Nominal 4° and 14" bores for flows up to 
4 g-p.h., pressures up to 100 9.5.1. ee - , : 

Seondard casing ts cuninien brouse 2,000 g.p.h. 4° size also made with right angle inlet and outlet. 
for 4" sizes, gunmetal for 14° sizes ; 
other metals for alkaline or acidic 


fluids. 





SHOFLO 


tells at a glance 








Instruments, Electronics & Automation Exhibition, Olympia. 
16th-25th April, 1958 See us at Stand No. 809 





MEASUREMENT LTD., Tameside Works, Dobcross, Near Oldham. Tel. ; Delph 424 (5 lines) 
and London, Terminal House, Grosvenor Gardens, London, $.W.! 
A Member of the Parkinson Cowan Group. 





apne is seperti 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PERSQ.IN. 170155 CU. FT. PER MIN. 
60 LB. PERSQ.IN. 1 TO 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH: “REAVELL, IPSWICH ’’ OR WRITE TO :— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 




















4 CYLINDER INDUSTRIAL 
DIESEL ENGINE 


This new 4-cyl. Industrial Diesel Engine has been designed by A.E.C. 
and Maudslay for earth moving and industrial equipment in which 
ample power is provided by an engine with a maximum output of 
75 b.h.p. and a continuous rating of 50 b.h.p. It has all the features 
of the existing range, top performance, reliability in the severest 
working conditions, consistent operating economy — and _inter- 
changeability of working parts. For maximum usable power at the 
most economical r.p.m. in 50-150 b.h.p. industrial diesels, it will pay 
you to investigate the well-proved A.E.C. range, including: 

AV470G. Industrial Diesel Engine ; 


112 b.h.p., max. output 78 b.h.p. 
continuous rating. 


11.3 litre Industrial Diesel Engine ; 
150 b.h.p., max. output 118 b.h.p. 
continuous rating. 


A.C.V. SALES LIMITED 


Marine and Industrial Division \acly 
A.E.C. WORKS: SOUTHALL MIDDLESEX 
THE A.C.V. GROUP OF COMPANIES INCLUDES 


A.E.C. AND THE MAUDSLAY MOTOR COMPANY 





HALL BROS. 


(W:EST BROMWICH): 





















SHEETS - PLATES 
AND SECTIONS 
BRIDGE RAILS 
IRON AND STEEL 
MERCHANT BARS 
HOOPS - STRIP « ETC. 


SHEARING * COLD SAWING 
AND PROFILE CUTTING 


IN ALL THICKNESSES 
BAND SHAPES. 


i 











THE 


P&WV.MACLELLAN,'® 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telegrams: 
“MACLELLAN GLASGOW” 


Telephone: 
(BROX 1135 (4 lines) 


STANDARD’S 
TRIPLE SEAL 


PISTON RINGS 











EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1% 


THE 


STANDARD PISTON RING & ENGINEERING <-.. 
Goersqorectven. DON ROAD, SHEFFIELD, — Scex 


42076-7-8 {three tines). OCEAN SHEFFIELD. 
Londen Office: Walter C. Jones, M.1.Mech.£., M.1.Mar.£., 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 496!) 














ENGINEER 


Guides are made of Ferobestos 


A glance at these unique 


advantages shows why more and more 


engineers are specifying Ferobestos. 


great physical strength 

high strength to weight ratio 
high temperature resistance 
low moisture absorption 
good chemical resistance 

high wear resistance 

good electrical resistance 
high dimensional stability 
low coefficient of friction 


Ferobestos can be supplied from 
stock in sheets, rods and tubes. 
Special mouldings, where quantity 
justifies the cost, can be made to 
order. Write for fully detailed 

and illustrated leaflets. 


March 21, 1958 


The versatility of Ferobestos, an 
asbestos-reinforced plastic material, 
opens up an extremely wide range 

of engineering applications. 

As well as guides these include :— 
Bushes 

Coupling Discs 

Bearings 

Gears and Rollers 

Piston Rings 

Wearing Slippers 

Mounting Pads 

Compressor Blades 

Thrust Washers 

Ferobestos is available in a number 
of special grades including silicone 
impregnated for greater heat resistance 


and graphite impregnated for more 
efficient lubrication. 


J. W. ROBERTS LTD 


FEROBESTOS DEPARTMENT 


Chorley New Road, Lostock, BOLTON 


Telephone: Horwich 840 


Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS 


A Member of the Turner 


& Newall Organisation 
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BUT... 
the 
majority 
of 
people 
prefer 
to 















use 
LIFTS 
AND 
ESCALATORS 


manufactured 
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& EE. HALL Ltd. 
DARTFORD, KENT. 
Telephone: DARTFORD 3456 





J. 











London Office: 10 ST. SWITHIN’S LANE, E.C.4. 





Telephone: MANsion House 9811 
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stairways, walkways, 
open-type flooring 
and platforms by 


CTEELWAY 


WOLVERHAMPTON 





Steelway specialise in constructions for 
Industrial and Civil Engineering 
contractors. Our vast experience is at 
your service. Fully illustrated catalogue 


on request. 





QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines 

LONDON Office 25 Hanover Square, London W.! 
Phone: Mayfair 8783-6788 
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STEAM TRAPS 


GUARANTEED FOR 2 YEARS 


ALSO REDUCING VALVES, WATER HEATER CONTROLS, 


MIDLAND 
HEATH TOWN WORKS - 


H.P. HOT WATER VALVES 


INDUSTRIES LIMITED 
WOLVERHAMPTON. Phone : 23901 
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SLIDE RULES 


(Made in Germany) 


Obtainable from Drawing Office 
Dealers and High Class Stationers. 


THE ONLY SLIDE RULES 
WITH ALL THESE 6 GREAT ADVANTAGES 


* Engine divided — 
durable — non-wearing. 
* Body spring loaded 
against the slide. 

* Colourfast — cannot 
change colour with age. 
* Unbreakable — long 
life expectancy. 


* Bevel of body utilised 
as scale— may be used 
for pencil or ink layout. 


* New ineffaceable 
constant value table on 
plastic label inlet on the 
reverse side assures 
good legibility. 


STUDENT MODELS 
ACCURATE, EFFICIENT. 
The student models are slightly 
cheaper and splendid for all 
student purposes. 
in case of difficulty apply :— 
W. PATTERSON & CO. LTD. 


BECKENHAM, KENT. 
Telephone: BECkenham 5023 (7 lines) 
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send 

for this 
free 
brochure 
—it may 
rave you 
money ! 
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for want of a nail... 


Corrosion is Industrial Enemy No. 1, and the battle against 

it is never-ending. To lose the battle might mean a complete shutdown while 

costly repairs are carried out to plant and buildings. The way to fight corrosion is 

by keeping it at arm’s length. Look for the small, local trouble spot, and deal with it 

before it has time to grow into something more serious. Call in the experts, 
who can help you to find trouble before trouble finds you—and help 

you to deal with it effectively at the most economic cost. 
For sure defence against corrosive attack, call in 


S E M T EX INDUSTRIAL DIVISION 


CORSTRUCTIONS I Specialists in anti-corrosion treatments, and industrial fieors for every purpose 


CHEMICALLY BESISTANT CAMEFTS 
sv 


SEMTEX LTD 





SEMTEX LIMITED - industrial Division (Dept. £2.) - 50 Blackfriars Road - Salford 3 - Lancashire - Telephone: Deansgate 2/28 


7404.8 
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Sintered Metal Clutch Facings have very different physical 
properties from the familiar asbestos based facings, and in 
certain automotive applications give improved performance. 


High Thermal Conductivity gives 
** LONG LIFE * MINIMUM DISTORTION 
* COOLER RUNNING * MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 
* HIGH OPERATING PRESSURES * HIGH TEMPERATURES 


Reduced ratio of static to dynamic friction coefficients leads to 
* SMOOTHER ENGAGEMENT 


RAD LA yn 
Ratio: 
ce 


Ferodo Sintered Metal Qualities 


8M.1 General purpose material for dry and oil immersed 
applications 

$M.2 For oil immersed applications requiring smooth, gradual 
engagement such as automotive automatic transmissions 

SM.3 Specially suited to dry, heavy duty applications such as 
engine master clutches on trucks and on tractor steering 
clutches 
Is intended as a mating surface for use against other 
Ferodo sintered metals to protect costly parts from heat 
damage and wear 
For oil immersed applications involving long slip periods 
such as seals and tension controlled clutches 

.6 For oil immersed applications where smooth engagement 

must be coupled with relatively high rating 











Write to us for further technical information and brochure 


Sintered Metal Clutch Facings 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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with 
Ley’s ‘Black Heart’ Malleable Castings 


This front engine mounting bracket for a tractor is a single 
casting replacing an assemblage of numerous parts. 

! The castability of this material permits effective distribution 
of the metal and is typical of the many applications where 
economical production results from the use of Ley’s “Black 
Heart’’ Malleable. 









LEY’S MALLEABLE CASTINGS CO. LTD., DERBY 
TELEPHONE : DERBY 4567! 


EUROPES LARGEST MALLEABLE PRODUCERS ae 
SS a 
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[R Coal & Coke handling equipment 


S | eINC|EI® SUPPLIED TO THE ORDER of WOODALL DUCKHAM CONSTRUCTION; CO. LTD. 


HANDLING PLANT AT THE PORTSLADE WORKS 
OF THE SOUTH EASTERN GAS BOARD 


Spencer Coal and Coke handling equipment at these works consists of 50 Conveyors and six extensions to existing 
installations, varying in belt width from 24in. to 48 in. and from 19 ft. to 389 ft. centres with capacities of 25 tons to 
Our experience in the field of mechanical handling, gained over many years of service to industry, 
is at your disposal to assist in solving any handling problem which at present involves high time and labour costs in 


250 tons per hour. 


your organisation. 


SPENCER (MELKSHAM) LIMITED - MELKSHAM - WILTSHIRE 


INGERSOLL HOUSE, 9, KINGSWAY, LONDON, W.C.2 Tel.: Covent Garden 1800 


Branch Offices: 
34, CASTLE STREET, LIVERPOOL, 2 Tel.: Liverpool Central 3738 
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SANDVIK COROMANT— 


A Complete Range of Drill Steel Equipment 


You know as well as we do the advantages of buy- 
ing all your drilling equipment from one supplier. 
These advantages become still more evident if you 
buy from the Sandvik Range. The Sandvik Steel 
Works are the world’s largest manufacturers of 
tungsten carbide for rock drilling. Their produc- 
tion covers integral steels, detachable bits, exten- 
sion steels and stone working tools—all made of 
high-quality Swedish alloy steel, all fitted with the 
well-known Coromant tungsten carbide inserts. 


Integral steels with 50°, longer life 

Sandvik Coromant integral steels have up to 50% longer 
rod life than ordinary steels, thanks to anti-corrosion SR- 
treatment which protects them during transport, storage 
and actual drilling. In addition, air-tight plastic caps give 
bit and shank extra protection during transport and stor- 
age. They are available in these standard sizes :— 


}” hollow hexagon 1’4”-13'1" 
;” hollow hexagon 1'4”-21'0’ 
1” hollow hexagon 2'6"-21'0" 
Flexible drill steels 2'7"-31'6" 


Precision-made rock bits 

The threads of Sandvik Coromant (cross and X-design) 
bits are precision milled. The bits are so accurately manu- 
factured that not only smoother drilling but longer life are 
ensured. Standard bit diameter sizes range from 14” to 44”. 
The 773 bits (bottoming type) are available with GD400 
and GD600 thread, or with 14”, 14” and 2” rope thread. 
The 776 bits, for standard shoulder-type drill rods, are 
available with threads ranging from 3” to I {h”. 





Efficient extension steels 

The rope-threaded joints of Sandvik Coromant extension 
steels are solid and make joining and unscrewing extremely 
easy. Sizes available: }” and 1” hexagon steels, 1}” and 2” 
round steels. A special feature of the 14” equipment is the 
}” flushing hole, about twice as large as most. This gives 
better cleaning of the bore hole and a higher rate of ad- 
vance, reduces wear and risk of steels sticking. The ‘cold 
rolling’ technique makes this wider flushing hole possible 
without any loss of strength. 

Wide variety of Stone Working Tools 

A single plug hole steel made by Sandvik is capable of 
drilling up to 1000 holes, each about 3.9”. Sandvik Chisel 
Steels are made with rubber sleeves to reduce vibration 
and protect the worker. Sizes available: Plug Hole Drill 
Steels with bit diameters ranging from approx. 33" to 3”. 
Chisel steels with bit diameters from approx. 7” to 38”. 
The World’s foremost drilling unit 

Sandvik Coromant extension and drill steels have been 
developed in close co-operation with Atlas Copco, manu- 
facturers of rock drills and other compressed air equip- 
ment. The combination of Sandvik steels and Atlas Copco 
rock drills is the world’s most widely used drilling unit— 
responsible for the drilling of more than one thousand 
million feet each year! 

The Sandvik Coromant accessories featured here are dis- 
tributed by the Atlas Copco Group of Companies. Atlas 
Copco manufactures portable and stationary compressors, 
rock-drilling equipment, loaders, pneumatic tools and 
paint-spraying equipment. Sold and serviced by companies 
or agents in ninety countries throughout the world. 


SF th as Cope o 0x15 corenesses wn 10 work Fon THe WOR 
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Contact your local company or agent or write to Atlas Copco(Great Britain) Limited, Beresford Av., Wembley, Middlesex or Atlas Copco AB, Stockholm 1, Sweden 
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Sterling achievements 
span the history of an era 


,-and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability to supply 
castings of the highest quality in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the greatest technical experience 
augmented by quality control of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
by sand, die and precision mould processes, and in making engine blocks 


and evlinder heads in high duty iron. 


Sterling Metals are at your service 


Spiral-bevel drive casing and cover 
in Z5Z Magnesium-Zirconium Alloy 
for record-breaking M.G. ENX.181 ear. 


Ca STERLING METALS By courtesy of British Motor Corporation. 


acomaotmuan NUNEATON ~- Nuneaton 4221. 





Steady/ 


—with Bailey’s NEW Class G3 Foster Pressure Regulators 


Bailey’s new ‘G3 pressure regulators supersede the highly successful 
*‘G2A’ series. Stronger construction and greater ease of accessibility for 
maintenance are special features of this latest series in the Bailey range. 


GREATER DURABILITY 








The three points where the most wear takes place have been replaced to provide 
more durability. Pilot valve tops are now of forged bronze or alloy steel and valve 


and seat materials are harder. 


SIMPLER MAINTENANCE 
Spring chambers, pilot valve assembly, and the separate pilot valve strainer are 
all easily accessible. 


EXCELLENT PERFORMANCE 

e Close regulation within + } p.s.i. at low reduced pressures. 

e Pressure rise only 1%, of initial pressure under dead-end conditions. 

e Remote reduced pressure supply pipe easily fitted for extra sensitivity, or for 
more even performance under special conditions. 


Please write for leaflet giving full details. 


9 
S VALVES 


SIR W. H. BAILEY & CO. LTD - HEAD OFFICE AND WORKS: PATRICROFT + MANCHESTER 
Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
Selinas Lane, Off Whalebone Lane South, Dagenham, Essex. Tel. : DOMinion 227789  stuice VALVES - REDUCING VALVES - TEST PUMPS - TURNSTILES 


© #v it 
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> 360° safe 


> Consistent dimensions 
>» Constant pressure 
> A vast range of sizes 


That’s why more people choose SEEGER CIRCLIPS than any other make 


One of the Sheepbridge Engineering Group 
Automotive Engineering Limited The Green, Twickenham, Middlesex. 


Telephone: Popesgrove 2206/9. Telegrams: Motif, Twickenham. 
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NMioney is dear 
but... today 
BEECHAM 
BUILDINGS 
cost less 


Beecham Buildings construct high-quality commercial and industrial 
‘uildings—from office blocks and small factories to large industrial 
layouts covering many acres at prices which, over the past twelve 
months, have actually fallen. We accomplish it in these days of 7% 
by working quickly and eliminating waste. 


WE STREAMLINE PRELIMINARIES 

We in Beechams have the complete building organisation, including 
departments for every phase of building from first design to final 
finishing. Consequently we can quote firm prices as soon as sketch 
designs are agreed, saving much valuable time over the usual procedure 
when outside contractors must be consulted for quotations, and enabling 
us to move on to a site months earlier. 


WE BUILD BY MODERN METHODS 

Because we employ advanced techniques, we are able, without sacrific- 
ing quality*, to put up your factory faster, perhaps in only half the 
time you could have it built by older methods. You will get into 
production months earlier with a quick return on invested capital. 
With capital tied up at 7°% this saving in time is a heavy saving in 
money. Every contract is kept under one control. Every operation 
is timed and its completion dovetailed into the schedule, ensuring 
maximum efficiency and minimum site delay. The use of planned 
factory production of precision cast concrete units, served by our own 
fleet of specialised transport—ensures control of quality, free from the 
hazards of the weather. Beecham methods mean rationalisation ; and 
rationalisation means economy. 


x Beecham quality signifies 


Beecham 
Buildings 


Office block for Messrs. Nortons-Tividale Lid. 
Tipton, Staffs. 


Interior : Central Engineering Workshop, Messrs. Bryant & May Ltd 
Central Engineering Works, Old Ford Road, Bow, London, E.3. 





Exterior: Messrs. Bryant & May Lid 


A PERMANENT STRUCTURE, EASILY MAINTAINED 
THE USE OF FINEST MATERIALS 

AN INDIVIDUAL DIGNITY OF DESIGN 

A FUNCTIONALLY APPROPRIATE BUILDING 


A HIGH DEGREE OF NATURAL LIGHT AND 
THERMAL INSULATION 


BEECHAM BUILDINGS LIMITED 


Building Designers and Contractors, Reinforced Concrete Specialists 


SHIPSTON-ON-STOUR, WARWICKSHIRE _ Telephone: Shipston-on-Stour 315 


AP72 





GLENBOIG = € 
hebucks 


FOR EVERY INDUSTRY 





ai FRASER 


BOILER 
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VOKES Multiple Cyclone dust collector 


Vokes manufacture a wide range of filters for the collection 

of radioactive, dangerous, obnoxious or valuable dusts. This typical 
multiple Cyclone Dust Collector is designed for application 

on the CO, gas cooling circuit of nuclear reactors, operating under 
high temperature and high pressure conditions. 

These high efficiency Cyclones have many other applications, 


which our engineers will be pleased to discuss with you. 


VOKES LIMITED . GUILDFORD . SURREY 


Telephone: Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex. 
Telex: 13-535 Vokesacess. 


Pioneers of Scientific Filtration Vokes (Canada) Ltd. Toronto. Vokes Australia Pty. Ltd. Sydney. Represented throughout the World. 


] Veil LV ownd- 
Fes Coal elfen Bode Fe 

















i = tne i —— PROTECTS the boiler—retains protec- 
advantages 0 mocern tive film of scale, therefore preventing 
method of boiler descaling, in corrosion. 

use throughout the world. 


GLT, RASONIC BOILER Caesek “ears Soller SAVES cash—current costs £1 a year, 


efficiency, CRUSTEX is the saves fuel and labour. 


|! DESCALING only effective method of boiler 


! é & ALWAYS acting—to keep scale down. 
" No shut-downs, no loss of thermal 
efficiency. CRUSTEX is the method 


a= -- A Send Suviveg oc a Big Scale [ of TO-DAY! 
HN. ELECTRICAL SUPPLIES LTD. 


ROCHELLE HOUSE, BRIXTON HILL PLACE, S.W.2 Telephone: Tulse Hill 3251 


9651 *oquioy 
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~~ BRABY 
Fabricated Metal Plate and 
| Sheet Metal Work 


Sheet metal » 
¢ Lae oe ee 


machinery 
guard 





Backed by a 


W ne 
e welcome your enquiries 





Lower sections of storage hoppers in |” thick aluminium 
alloy plate, welded by the Argon-Arc process. 


Mild steel hot pressed ends, up to 


Century’s Eaperience — °° iret 


A Staff of hundreds of craftsmen in six factories strategically sited 


to give efficient and economical service in any part of Great Britain 
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ONE OF THE WIDE RANGE OF 


FREDERICK BRABY & COMPANY LIMITED 
Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. re._eruone: EUSten 3456 


TELEPHONE: Bexleyheath 7777 
TELEPHONE: Aintree 1721 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. 
Havelock Works, Aintree, Liverpool, 10. 
Eclipse Works, Petershill Road, Clasgew, N. TeLepwone: Springburn 5151 
Ashton Gate Works, Bristel, 3. rxizrnonx: Bristol 64041. And Falkirk 


PRODUCTS Queen's Buildings, 10 Royal Avenue, 


OTHER oFrices: 110 Cannon Street, Lenden, E.C.4 (Export). 
Belfast. 


TELEPHONE: MANsion House 6034 
TELEPHONE: Belfast 26509 
Palace Street, Plymeuth. TELEPHONE: 62261 
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METROVICK 


Pneumatic -Electric Converter 





| 








the perfect link between 
pneumatic & electronic control systems 


The Type P.C.8 Pneumatic-Electric Converter has been designed primarily as a link between 
pneumatic and electrical control systems where standard units in the two control mechanisms need to be combined. 
The input pressure is the normal 3-15 p.s.i. gauge used in process controllers and the output voltage 
(100 V max.) is suitable as, for instance, a reference voltage for most commercial motor speed controls. 


Other applications include conversion of air pressures for electrical recording. 


Write for leaflet No. ES4566/2 


METROPOLITAN-VICKERS 


ELECTR Al MANCHESTER 17 





An A.E.1. Company 


INDUSTRIAL PROCESS CONTROLS 


R/E 703 
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ADJUSTABLE STEEL 
STORAGE EQUIPMENT 
ABIX STEEL STORAGE EQUIPMENT is supplied in a number of 
INTERCHANGEABLE Standard Components; from these an infinite 
variety of racks can be assembled easily and rapidly by unskilled 


labour. The Components are stove enamelled olive green, whilst 
all fixing bolts are galvanised or sheradized. 








—-----~-~-~--—------, 


{ Nominal Standard HEIGHT: 75”, 87", WIDTHS: DEPTHS: 9°, 12° 
Dimensions: op, 020%, 09" 24°, 36" 48° 18", 24", 36", 48” 
Ce ee ee 


NEW TYPE 
STEEL CLOTHES LOCKERS 








ABIX CLOTHES LOCKERS are of All Steel construc- Size of Single Unit 
. tion, with separate hat and coat compartments. 75” high 
Single units or banks of two, three or four. Stove 12” wide 
ES enamelled Olive Green. With lock and die-cast 15” deep 

ee, handles. SUPPLIED IN 

oe 
CG STOVE ENAMELLED GREEN FROM petit gan 
e STOCK, COLOURS TO ORDER TER OR FOUR TER 
€ Please write for Illustrated Catalogue E 4/5 to: 


(METAL INDUSTRIES) LTD. 


STEEL EQUIPMENT FOR OFFICE & FACTORY 


POOL ROAD, WEST MOLESEY, SURREY 
Phone: Molesey 4361! /3 Grams: Abix, East Molesey 


Also Manufacturers of Stee! eareinaniog (neue ey ), Cycle Stands, Car & Motor Cycle 
helcers jotted Angle 


TRUCKS, BARGES, TIMBER, , eugag 


wee NAN) 
TRANSFORMERS ... ALL ~*~ \" 
HAULED BY maypus mover zi, 


SADI capstan FS 
for £ i 60 THIS MODEL PULLS 


FIVE TWENTY- TON TRUCKS ON 
STRAIGHT AND LEVEL TRACK. 


THE SAD! CAPSTAN IS TRANSPORTABLE 


Photograph illustrates unit 
being lifted from Bg 
socket by Standard Fork 
Truck. 


Ask for Literature E457 


SOME OTHER ‘SADI’ PRODUCTS 


“SADIVAR” VARIABLE SPEED UNIT SUPPLIED ALONE 
OR IN COMBINATION WITH HIGH EFFICIENCY 
PLANETARY SPEED REDUCERS PROTECTED AGAINST 
OVERLOADS BY “A.S."”" SAFETY COUPLINGS. 


SADI ENGINEERING CO. LTD. 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8. Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 


































AS. Coupling ; Sadivar Variator 
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For more than fifty years Paterson have been solving a 
multitude of water treatment problems, some for municipal 
undertakings, others for industry, many for organizations 
abroad. Not all these have been straightforward, and only a 
few have resembled others. But they all had in common a 
demand for a solution that combined absolute efficiency with 


get hyy 


... to be solved by P 





Water treatment problems come in all shapes « sizes 


utmost economy. With these ends never out of sight, Paterson 
have produced plant to treat water for use in as many ways as 
could conceivably be needed. Softening, filtering, clarifying, 
purifying — Paterson plant does all this, and much more. 
That’s why, whatever the shape or size of your water treatment 
problem, it’s certain... | 


ge 


@rson plant for pure water 
‘ER gg AAO AG 5 AE 


LET US CONSIDER YOUR PROBLEM. The Paterson Engineering Co. Ltd., 20 Windsor House, Kingsway, W.C.2. Tel: HOLborn 8787 











With almost a Century of 
pumping experience to 
their credit, Tangyes 
Limited are able to offer 
a ready answer to most 
pumping problems. 


TANGYES LIMITED, 


BRANCH 





PUMPS DIVISION 








Zn 
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SMETHWICK, BIRMINGHAM, ENGLAN 


——— 


HOUSES 


LONDON MANCHESTER GLASGOW 
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NUCLEAR POWER PROGRESS AND PROBLEMS 


Great Britain’s rapid progress in the peaceful develop- 
ment of nuclear power was discussed last Tuesday by 
Sir John Cockcroft in the James Forrest lecture, abstracts 
from which are reproduced on page 435 of this issue. 
Sir John began by describing some of the advances that 
have been made in the last three years since the publication 
of the Government White Paper outlining a programme for 
the building of nuclear power stations to generate 1500MW 
to 2000MW of electricity by 1965. This programme was 
based upon the conservative assumption that improve- 
ments in design might enable the output sent out from 
the first group of C.E.A. stations to be raised to 1OOMW 
or 200MW, compared with the 7OMW of Calder Hall. 
In fact, however, engineering developments have been 
much more rapid than was envisaged in the more con- 
servative estimates. First, there has been a considerable 
increase in the size of the gas-cooled, graphite-moderated 
reactor and, correspondingly, in the quantity of uranium 
fuel in each reactor. Secondly, by raising the temperature 
of the fuel element surface from 410 deg. to about 425 deg. 
Cent., by effecting a 50 per cent increase in the carbon 
dioxide cooling, and by making improvements in the 
heat transfer surface, the amount of heat that can be 
extracted from each ton of uranium has been more than 
doubled. By incorporating advances such as these in the 
nuclear power stations at Berkeley, Bradwell, Hunterston 
and Hinkley, design outputs of 275MW to SOOMW have 
been contracted for, instead of the 1OOMW or 200MW 
forecast in the White Paper. 

But that is not all, for in this new amalgam of techno- 
logies involved in the design of nuclear power stations, 
progress is continuous. The figures we have just quoted 
represent the effect of * freezing’’ the design at a given 
moment. Eighteen months later, to-day’s designs would 
show even greater outputs per reactor. For example, 
as was pointed out recently by Mr. A. L. G. Lindley, of 
The General Electric Company, Ltd., it is now possible 
to build a single reactor capable of a net electrical output 
of more than 400MW, which means that a two-reactor 
station would have an output of 800MW sent out. 
What effects are these developments likely to have on 
the British nuclear power programme ? Obviously, 
fewer nuclear power stations would be needed to fulfil 
the existing programme. Only six 800MW stations (in 
addition to the four totalling 1400MW already ordered) 
instead of the eighteen or twenty stations originally 
envisaged in the White Paper, would suffice to produce the 
required output of 6000MW by 1965. Clearly, the capital 
costs per megawatt of output would be greatly reduced, 
as would the cost per unit sent out. These improvements, 
then, tend to advance the time when the unit costs of 
nuclear power will be no more than those of conventional 
power. Assuming that the four stations now being built 
will generate electrical power at costs comparable with 
those of fossil-fuel stations, the next group of nuclear 
power stations should have appreciably lower generation 


costs. Other possible advantages of the requirement for 
fewer stations of larger output are that the difficulties of 
finding suitable sites may be eased and that the task of 
completing the programme by 1965 is likely to be achieved 
with less effort. 

The present phase of development in this country is 
clearly aimed at reducing the cost of nuclear power 
stations, to produce electricity more cheaply than by 
conventional means. At present progress towards this 
goal is so rapid as to present special problems to those 
with a heavy stake in the industry, and to the large indus- 
trial consortia, in particular. These groups must, for 
example, devote considerable resources in capital and 
manpower towards research and development in rapidly- 
changing technologies. If these efforts are too timid 
they may be inadequate ; however discriminating they 
may be, not all are likely to be remunerative. To secure 
any return on these investments, more capital and man- 
power must be deployed in setting up a design and 
contracts organisation. Yet, if fewer nuclear power 
stations are required, there is a risk that these design and 
contracts teams will be under-loaded. Nor is it very 
likely that the export potential will counteract this ten- 
dency. For countries like Germany and Japan, in par- 
ticular, may well prefer to build nuclear power stations, 
under licence, to British designs, importing perhaps no 
more than the fuel elements and charging machines and 
some of the more specialised instrumentation. Such a 
situation was envisaged some time ago when Sir Claude 
Gibb said at a press conference that British consortia 
might have to be content with selling “‘ know-how ” 
rather than complete reactors or power stations. The 
difficulty facing these groups of firms is very real. They 
will need all their resilience and ingenuity to adjust their 
commitments so that they can devote a substantial effort 
to research and development in fields where the frontiers 
of knowledge are rapidly widening, while the rewards 
are uncertain; at the same time they must strive to 
maintain a highly skilled production organisation which 
is sufficiently flexible to meet varying demands and 
sudden overloads. For no one can foretell with any 
degree of certainty how the situation will develop. 


EDUCATING THE MODERN CHILD 


For some time the Central Advisory Council for Educa- 
tion has been studying the educational needs of boys 
and girls between fifteen and eighteen years of age. 
There has just been submitted to that body by the Associa- 
tion of Teachers in Technical Institutions a memorandum 
on the subject which is both stimulating and exhilarating. 
For the teachers concerned have fully grasped the fact 
that we live in an age of revolutionary change. They 
state unequivocally, “Our national economy depends 
upon applied science and technology. There is an ever- 
growing demand for scientists, technologists, technicians 
and craftsmen. New industries and new crafts are 
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springing up, old industries are being mechanised and 
old crafts modified by the impact of a scientific revolution 
which influences and will influence, more and more, 
every facet of our lives national and local, public and 
private.” The Association goes straight on to “ question 
whether the traditional pattern of curricula in our schools 
is equal to these developments” ; and it is convinced 
that “‘ nothing short of a major shift of emphasis from 
* Arts’ to ‘ Sciences ’ will meet the crisis.” 

Very possibly the part of the memorandum which will 
attract particular attention is that in which the teaching 
of dead languages in grammar schools is attacked. 
For it will prove anathema to some that the Association 
should “‘ wish to see the removal of Latin and Greek 
from the timetables of all but a minority of pupils and the 
time thus saved devoted to a broad treatment of science 

_and its applications.” This, it will be suggested, is an 
attack on the cultural side of education. Yet in our 
modern civilisation, based upon the application of science 
and in that respect totally different from any that has 
preceded it, is it really reasonable that ten to fifteen periods 
a week, out of thirty-five, should be devoted to two or 
three foreign languages including one and sometimes two 
classical languages, as against a mere five periods per week 
for what the Association terms “ snippet” treatment of 
general science? But there is far more in_ the 
memorandum than an attack on Latin and Greek. 
First and foremost the Association points out that the 
industrial and economic problems of this country cannot 
be solved merely by educating rather more people than 
before to the highest standards. The objective will have to 
be that of developing to their full potential the minds of 
all children who pass through the schools. For besides 


scientists and technologists we need much greater numbers 


of technicians and well-educated craftsmen. For this 
reason the Association recommends a considerable ex- 
pansion in the provision of secondary technical schools 
providing a “liberal education with science and its 
applications as the core and inspiration.” This sounds 
suspiciously like a plea for some degree of specialisation 
in school curricula, a development to which the majority 
of those concerned with higher education are opposed. 
Yet it may be true that “vocational motivation, judiciously 
introduced, has a powerful incentive value” ; and the 
Association asks with some pertinence “* How can a boy 
be attracted to engineering, for example, except by being 
encouraged to explore some of the typical activities 
associated with engineering?” Amongst equally 
stimulating and equally debatable points are a 
recommendation that there should be a greater degree 
of uniformity in the requirements of groups of 
professional bodies about the criteria of a good education 
up to the age of sixteen ; and that there should be 
greater flexibility amongst universities in faculty require- 
ments and some moderation of standards of admission 
in the interest of giving sixth form pupils the opportunity 
of enjoying a broad education. 

The Association has also some things to say about 
school leaving which we believe to be wise. There is a 
natural tendency to assume that all children would benefit 
by voluntarily remaining at school for at least one year 
beyond the present school-leaving age ; and, in fact, the 
number of children who do stay on at school is rising 
quite rapidly. The Association suspects, however, that 
““many boys and girls are specialising in grammar 
schoo] sixth forms on work which will not best prepare 
them for their own future success in employment or for 
the country’s needs.” It suggests, as an alternative, that 
they would do better in secondary technical schools, in 





full time or sandwich courses in technical colleges, or even 
as apprentices with part-time education. Interestingly, the 
Association is lukewarm to the raising of the minimum 
school-leaving age. It holds, amongst other factors, 
that “the expansion of part-time day release education 
is a more fertile field of development.’ Indeed it 
advocates part-time day education for juveniles not 
receiving full-time education as a compulsory measure, 
pointing out that, though the growth of this form of educa- 
tion has been “ spectacular ” in industrial and professional 
employment, there has been “ conspicuous neglect ” in 
commerce and certain other types of employment and that 
there are “ whole industries in which technical education 
for adolescents is an urgent need and where it is at present 
confined to a small minority ”’ ; and it holds that for cer- 
tain kinds of courses, release should be extended to one 
and a half or two days. We print extracts from the 
memorandum on page 431. 


NOT A PLEASING AFFAIR 

It was disclosed in London recently that a long standing 
dissension over the world speed records claimed to have 
been established with a British motor-cycle on the Bonne- 
ville Salt Flats, Utah, in September, 1956, may be referred 
to a court of law. The situation is that on September 6, 
1956, a Triumph motor-cycle ridden by Mr. John Allen 
attained on Bonneville Salt Flats in Utah measured 
speeds of 214 m.p.h. over a kilometre and 214-5 m.p.h. 
over one mile, thus exceeding the previous record, set 
up only a few days earlier by a motor-cycle of N.S.U. 
Werke manufacture, of 211 m.p.h. It seems not to have 
been disputed until many months later that every item 
of procedure laid down by the Federation Internationale 
Motocycliste was meticulously complied with. A 
“notice of record’’ was issued by the Federation 
Internationale Motocycliste to Mr. John Allen, a United 
States citizen, on September 17, 1956. Now according 
to the Code Sportif International, “* during the three 
calendar months after the notice of record has been 
published an objection to the record may be lodged and 
will be investigated. At the end of the three months, 
if no objection has been lodged or if an objection has been 
lodged and found not to be valid, the record is confirmed 
and inscribed in the Register of World’s Records.” 
On October 29, 1956, the N.S.U. Werke A.G. wrote to 
Mr. Nortier, an official of the F.I.M. But under a 
Counsel’s opinion in this country its letter did not amount 
to a protest or objection. It was “ at the highest only a 
request that F.I.M. would check the record.” Under the 
circumstances, which must have been very disappointing 
to the N.S.U. Werke, this must, in our view, seem a very 
reasonable request. Thus, no objection having been 
received, the record should have been regarded as con- 
firmed on December 17. But, in fact, in April, 1957, the 
record was formally rejected by the F.I.M. on the grounds 
that a certain certificate concerning the timing apparatus 
had not at that time been received from the California 
Institute of Technology. The Institute sent the certificate 
in May, 1957. In the opinion of a Queen’s Counsel, 
this “purported rejection was of no effect as the 
World’s Record has become automatically confirmed 
three months after September 17, 1956, i.e. on December 
17, 1956.” The F.I.M. finally rejected the record in 
October, 1957, prompting our contemporary Motor 
Cycling to comment “ The ideals of motor-cycle sport 
died in Paris last Saturday.” 

It isnatural to inquire how the Federation Internationale 
Motocycliste can have come to take up what is apparently 
an indefensible position. But no information has been 
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so far made available by ihe Federation. If the conduct 
of this matter by the F.I.M. has been, as is alleged, 
unconstitutional, one requires to know how it has passed 
without objection from within that body. For the 
Auto-cycle Union, governing body of the sport in this 
country, is represented upon these international organisa- 
tions, and one would expect the Union to exact justice 
for all comers wherever domiciled. But the Secretary of 
the A.C.U. believes that the constitution of the F.I.M. 
forbids the A.C.U. to appeal to the courts upon any such 
issue even should it feel inclined to do so (a point upon 
which we have no knowledge) while it continues to be 
affiliated to the Federation. Thus, if the case is to be 
fought legally, the Triumph Engineering Company, 
Ltd., must itself do the fighting. Unfortunately there will 
then be no guarantee that the case of Mr. Robert Burns’ 
claimed sidecar record of 1764 m.p.h., recorded with the. 
same timing apparatus and still unconfirmed, will be 
reviewed. 


RATING OF ENGINEERING SOCIETIES 


The first thing to note about the decision of the Lands 
Tribunal that the Institution of Mechanical Engineers 
shall be exempted from paying rates, is that an 
appeal by Westminster City Council is possible. Until, 
therefore, that Council decides whether or not to 
appeal—it has some weeks in which to make up its 
mind—the matter can still be regarded as sub judice. 
The second point to note is that, even should there be 
no appeal, the case is a test one only in the very limited 
sense of showing that an engineering institution may, 
under certain circumstances, be relieved of rates. It does 
not mean, supposing the Council accepts the decision, 
that, almost automatically, a number of other institu- 
tions and societies can also expect to be relieved 
of rates. For the question as to whether a society 
can claim exemption turns upon the nature of the 
activities for which the society uses its building and in a 
large degree also on the general purposes and activities 
of the society. When this particular issue about the 
Institution of Mechanical Engineers is finally decided, 
therefore, it will be necessary for other societies con- 
templating the possibility of seeking relief from rates to 
study the judgment and the evidence submitted in detail 
and with great care. For whatever the outcome as it 
affects the Institution of Mechanical Engineers some of 
the activities of some of those societies may be seen 
clearly to conflict with the conditions necessary for a 
successful application; and some of their activities, 
differing from those of the Institution of Mechanical 
Engineers, may not be covered by the judgment at all. 
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Furthermore, those societies will need to decide whether 
compliance with conditions which might relieve them of 
rates might also unduly restrict activities which they have 
pursued in the past or might wish to pursue in the future. 
In fact whether or not any given society will be able to gain 
exemption from rates or will even want to comply with 
the conditions will depend upon an individual considera- 
tion of its case. What the present case, when finally 
decided, will do will be to give guidance to other societies 
as to the relative importance of various factors in- 
fluencing decisions of the Central London Local Valu- 
ation Court and of the Lands Tribunal to which the 
Institution of Mechanical Engineers appealed after the 
Court had assessed it liable to rates. It will, that is, 
help them to make up their minds whether or not it would 
be worth while to claim exemption, taking into account 
the legal expenses which may be involved. 


** VANGUARD ” SATELLITE LAUNCHED 


Another American satellite is now circling the earth. 
It is particularly satisfactory to be able to report that it 
was set in its orbit by a U.S. Navy “ Vanguard ”’ rocket, 
which was fired last Monday, March 17. For the U.S 
Navy has been dogged by misfortune in its efforts to 
emulate the Army in putting a satellite in orbit. More- 
over, unlike the Army rockets, the “ Vanguard ”’—a 
three-stage affair—has been particularly designed for 
research purposes. The actual satellite is tiny. It is a 
6in sphere weighing only 3lb. By comparison, the 
Army’s “Explorer” weighs nearly 31lb. But the 
“Vanguard ”’ satellite separated from the third stage of 
the rocket, whereas the instrumentation of the ‘* Explorer” 
is contained in the burnt-out third-stage shell. The third 
stage of the “* Vanguard” weighed about 50 1b and is 
itself circling the earth. 

The new satellite has a greater mean distance from the 
earth than any of those previously set up by the Russians 
or the Americans ; and in consequence it takes a longer 
time—135 minutes—to circle the earth, as compared with 
115 minutes for the ** Explorer ” and less than 100 minutes 
for the “Sputniks.” Perigee is about 400 miles above the 
earth’s surface, apogee about 2500 miles. The satellite 
contains two radio transmitters, one of which is operated 
by solar batteries and is consequently expected to remain 
at work almost indefinitely. The satellite is so far above 
the earth’s surface at perigee that it can reasonably be 
expected to remain in orbit for very many months and 
possibly several years. This success will no doubt encour- 
age the U.S. Navy to proceed in due course with the 
launching of a full-size “‘ Vanguard ”’ satellite carrying a 
fuller complement of instruments and weighing some 20 Ib. 








“ THe ATLANTIC TELEGRAPH ” 


“It is satisfactory to find that the late failure of the Atlantic Tele- 
graph Company to lay their cable in the ocean has in no way damped 
their ardour in the attempt to accomplish the great object in view. 
To connect the old and new worlds by a telegraphic communication 
is indeed an exploit which may well incite them to continued exertion 
until their object be finally attained, and much honour will it deservedly 
bring to all engaged in the work should it be successfully completed . . . 

“* With regard to the experiments which have lately been made upon 
the Atlantic cable, the results show that five or six words can be con- 
veyed along its total length every minute. Taking the rate at five 
words per minute, this will equal about 7,000 words in the twenty-four 
hours, during the whole of which the wires will doubtless be doing 
duty. That this rate of talking will anything like satisfy our trans- 
atlantic friends no one for a moment expects ; and there is little doubt 
that, should success attend the laying of the cable when again attempted 
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efforts will be made, both in this country and America, to lay at least 
a duplicate line, if not several of them, forthwith. The Niagara and 
the Agamemnon are the two vessels which it is again intended to employ 
in laying the cable. Considerable alterations have been made in the 
paying-out machinery since it was last used, and there is every hope 
that accidents of the kind before met with will this time be avoided. 
We trust, for one thing, that it will not be forgotten, at any cost, to 
thoroughly man the vessels, not only with the full complement of men 
as ordinary steamers of their respective classes, but as vessels engaged 
in a work in which the want of a hand may mar the whole undertaking. 
In any work necessitating close attention and a continued watchfulness, 
no men should be allowed to remain long at their posts, and we are 
disposed to think that even four sets of those engaged about the cable 
and paying-out machinery would be none too many to ensure that 
absolute control over the working of the system which must be kept 
steadily going, without any cessation, for a fortnight, or possibly 
more ....” 
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London Planetarium 


No. I 


On March 19, the official opening took place in London of 
the first planetarium in Great Britain and the Common- 
wealth. In our issues of May 17 and 24, 1957, we reproduced 
a lecture given by Professor Dr. Walter Bauersfeld, of the 
firm of Carl Zeiss, German Federal Republic,, before the 
Institution of Mechanical Engineers, in which the speaker 
described his invention of the projection planetarium nearly 
forty years ago, as well as the incidental invention of shell 


concrete. 


Since its first appearance the planetarium has 


developed into a universal instrument capable of reproducing, 
greatly speeded up, and with an accuracy and in a realistic 
manner which are truly extraordinary, those astronomical 


events, present, past or future, which can be observed with 


the naked eye. 


This article describes the projection planet- 


arium, including its most modern developments, and in 
particular the installation which has now become available 


to the public. 


ITH the opening on March 19 of the 

London Planetarium, at Madame 
Tussaud’s, there will become available in 
this country a piece of equipment of unique 
educational utility. For by means of the 
projection planetarium one is able to view, 
in realistic representation, what can seldom 
or never be seen in similar completeness in 
nature. The astronomer can observe the 
starry sky for minutes or hours only at a time. 
He cannot see the stars in the neighbourhood 
of where the sun happens to be, and in our 
latitudes large parts of the southern sky never 
come into view at all. Moreover, all secular 
changes must in the nature of things remain 
invisible to the naked eye, and are only 
detectable by careful observation through 
instruments. 

By contrast with this state of affairs, in 
the planetarium we are subject to no such 
limitations. On the spherical dome over the 
auditorium, projected from the instrument 
at the centre, appear the images of all stars 
down to magnitude 5”8, i.e. all stars visible 
to the naked eye, numbering about 8900, as 
well as the sun and moon and five planets 
Mercury, Venus, Mars, Jupiter and Saturn. 
We obtain, as it were, an inside view of the 
heavenly clockwork as seen from one of the 
wheels of the mechanism, the earth, and in so 
doing, are subject to no limitations of either 
space or time. Simple controls allow the 
instrument to be adjusted for any degree of 
latitude, and we can observe the changes as 
we travel from the north to the south Pole 
Unlike the real sun, the projected image of 
the sun does not by its glare obscure the day- 
time stars, so that observations can be carried 
on continuously throughout the twenty-four 
hours. 

It may be thought that the vastness of the 
starry night sky could never be adequately 
represented by light spots shining on a white 
ceiling, but anybody who has witnessed the 
instrument in operation will most certainly 
be convinced of the opposite. In general, 
differences in brightness can adequately be 


represented by differences in diameter of 


the image; the angle subtended at the 
observer’s eye remains sufficiently small to 
maintain the illusion of a point source. This 
is true for all but the brightest objects, for 


which special individual projectors have been 


provided. As regards the impression of 


vastness of space, it must be remembered 
that the performance takes place in semi- 
darkness, and that the differences in distance 


of all light spots which are within the field of 


acute vision at any instant are small. The 
dome is sufficiently large for parallax between 
the two eyes to be inadequate for judging 
distances, so that the observer has no proper 
means of estimating the true distance and 
readily succumbs to the illusion, even 
imagining the background to be of a dark 
blue colour, which is not actually the case. 
One consequence of this extremely natural 
appearance of the sky is that it is taken for a 
fixed datum of reference, so that one easily 
obtains the very unpleasant impression that 
it is not the sky, but the floor, which is tilting. 
What is, however, perhaps the most 
striking aspect of the design is its ability to 
compress vast periods of time into hours, 
minutes or even seconds, and thus present 
to the viewer a clear impression of changes 
which normally remain imperceptible. Not 
only the past, but also the future, be- 
comes accessible to demonstration, the 
accuracy of the machine being such that a 
term of 129,000 years (five precessional 
periods) can be covered in either direction 
without any but very slight errors in the 
relative positions of the heavenly bodies. 
During such long spaces of time, the move- 
ment of our solar system as a whole begins to 
become apparent. This effect can be demon- 
strated qualitatively by moving the whole 
planetarium instrument in the direction in 
which the solar system moves in nature. 
This has the effect of spreading out the stars 
on the side of the dome towards which the 
instrument moves, so that they look as if 
approaching, and causing the stars at the 
opposite side to converge, so that they seem 
to recede. Apart from this general effect, 
certain individual stars exhibit a considerable 
proper motion. In the most recent instru- 
ments those planetarium stars for which this 
motion has been measured with a sufficient 
degree of accuracy, are represented by 
special projectors which, by means of geared 
prisms, are able to project the actual paths. 
In addition to the main projector, there 
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are smaller projectors for comets and shoot- 
ing stars. Most instructive is the solar 
system projector which produces a broadside- 
on view of the planets circling round the 
sun, as they would appear from a distance of 
1-7 times the radius of the orbit of Saturn. 
Also at the disposal of the lecturer as part 
of the main machine are projectors showing 
the signs of the zodiac and the names of the 
principal constellations, as well as various 
celestial lines of reference. A_ projected 
arrow allows the lecturer to point out indivi- 
dual objects on the planetarium dome. 

The planetarium instrument has _ been 
described as “‘an assembly of a few gear- 
driven projector lamps in a suitably adjust- 
able frame.”’ Although this description gives 
an idea of the ingenious simplicity of the 
basic conception, when applied to the 
elaborate finesse of the actual arrangement of 
this masterpiece among scientific toys, with 
its 29,000 component parts, it would seem 
to be very much an understatement. 

As there is, however, “no (entirely) new 
thing under the sun,” it may be of interest to 
look at previous achievements in this field. 


HISTORY 

Attempts to represent the firmament by 
models go back to antiquity. Follow- 
ing the teachings of Anaximander (sixth 
century B.C.), the universe was repre- 
sented as a sphere (with the earth imagined 
at its centre) carried on his shoulders 
by the giant Atlas. Celestial globes made 
to illustrate the famous astronomical poem 
‘*Phenomena”’ written by Aratus in the 
first half of the third century B.C. were 
called Aratus globes after the poet, and 
were in use Byzantium until the late Middle 
Ages. The first real “* planetarium,” i.e. 
a globe incorporating a mechanism for the 
motion of the sun and planets, is ascribed 
to Archimedes. After the fall of Syracuse, 
in which Archimedes was killed, the instru- 
ment was taken to Rome, where it was 
regarded as a marvel. Several other plane- 
taria were built on this pattern, the remains 
of one being recovered recently from an 
ancient wreck near Antikythera. 

It is a disadvantage of the celestial globe 
that the appearance of the constellations 
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is the mirror image of what is actually seen 
from the earth. In modern times therefore 
there came into existence a number of 
hollow globes which the observer could 
enter. A design of this kind which has been 
preserved is the Gottorp globe, built between 
1644 and 1664 for Duke Frederic III of 
Holstein by Andreas Busch to the design 
of Adam Olearius, and presented to Peter 
the Great in 1713. This is a 3-2-ton hollow 
copper sphere, 4m in diameter, mounted at 
544 deg. to the horizontal and rotated once 
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in twenty-four hours by water power, or 
turned from inside. The same idea is 
followed in the 15ft diameter Atwood 
globe at the Academy of Sciences of Chicago 
(built 1912-13). While the Gottorp globe had 
the stars painted on the inside, the Atwood 
globe presented them by perforations in 
the metal which were illuminated by external 
light. With such globes it was always 
difficult to arrange in the confined interior 
a mechanism for the solar system. In the 
Atwood globe the movement of the sun 
along the ecliptic is 
shown by an electric 
lamp, and that of the 
four innermost planets 
by providing a series 
of holes near the 
ecliptic and lighting 
successive perforations 
in turn, but it is 
clear that it would be 
impossible to show by 
this means the effect 
of precession. Of 
particular interest in 
























































A, B—Polar axis. 
C, D—Axis of ecliptic. 
E, F—East-West axis. 


i—Stub shaft. 
2—Yoke. 
3—Latitude drive 
4—Main block. 
5—Planetary cage. 
6-—Star carrier. 


7—Constellation and precession dial projectors. 


8—* Ruffs ’’ housing special projectors. 
9—Lattice ring. 
10—Dome lighting (white and blue). 


11—Globes with six projectors for the equatorial grid reference 


system and the ecliptic. 


2—Two iobes with two projectors each for the meridian. 


13—Horizon illumination for morning twilight. 
14—Hporizon illumination for evening twilight. 
1$—Year counter. 

16—Precession counter. 

17—Three motors for annua] movement. 
18—Two motors for diurnal movement. 


Fig. 1—Zeiss planetarium instrument 
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the present context are therefore instruments 
like that of Archimedes of which unfortu- 
nately no details have been preserved. 
A great stumbling block to the development 
of such instruments was the Ptolemiic 
theory, and it was only after Copernicus 
that real advances were made, notably by 
the planetarium constructed in 1682 by 
Christian Huygens. It was Huygens who 
invented the method of continued fractions 
for calculating the gear ratios, such as 
was subsequently used for the Zeiss 
planetarium. At the beginning of the 
eighteenth century, George Graham con- 
structed a planetarium for Prince Eugene 
of Savoy, and an improved version of this, 
built by John Rowley for Charles Boyle, 
fourth Earl of Orrery, has led to such 
instruments being called “ orreries” in 
the English-speaking world. 

Among famous mechanical planetaria is 
that built by Eisinga for the Dutch university 
of Franeker (1773-80) and the Coper- 
nican planetarium at the German Museum 
in Munich, built by the Zeiss chief engineer, 
Franz Meyer (1923). In the latter apparatus, 


A, B-—Polar axis. 
C, D—Axis of ecliptic. 


E, F—East-West axis. 


1 to 7—Motors : 1, 2 and 3, annual; 4, fast precession; 5 and 
6, diurnal ; 7, latitude. 
8, 9 and 10—Worm and planetary reduction gearboxes. 


11—Output shaft. 


12—Multi-disc safety clutch. 
13—Universal shaft. 
14—Spur gearbox. 


15—Differential. 


16—Precession worm and worm wheel. 
17—Output shaft of motor (4), driving arm of intermediate gear 
of differential. 


18—Planetary transmission shaft, revolving at the rate of ten 
revolutions per planetarium year. 

19—Precession shaft. 

20 and 21—Worm and planetary reduction gearboxes. 


22—Worm and worm wheel ring for diurnal drive. 
23—RBevel pinion and gear ring for annual drive. 
24—Sprocket drive. 

25—Lattice ring, parallel to celestial equator. 
26—Instrument yoke, at right angles to A, B. 
27—Stub shafts clamped to supporting frame. 
28—Two-stage reduction drive for latitude alterations. 


Fig. 2—Drive mechanism for planetarium instrument 
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which occupies a room 12m in diameter, 
the sun and planets together with their 
moons are represented. Lamps are hung 
from electrically driven carriages running 
on overhead elliptical tracks corresponding 
to the orbits of the six inner planets, with 
the sun fixed at the centre. The earth is 
represented by a carriage travelling along 
a track let into the floor. An observer 
standing on this carriage can, by using a 
periscope, obtain a geocentric view of the 
solar system. The relative times of 
revolution are correctly represented, with 
a complete year passing in twelve minutes, 
but the spatial relationships are not to scale. 
This fact, together with the lack of a realistic 
background, does not give the observer the 
illusion of watching the real night sky. 

The invention of the Zeiss projection 
planetarium was made by Professor Walter 
Bauersfeld in March, 1919. In last year’s 
James Clayton lecture*, Professor Bauersfeld 
gave an interesting account before the 
Institution of Mechanical Engineers, of 
the development of the projector, as well 
as that of shell concrete which was made 
in connection with the construction of the 
planetarium dome. 

Between the conception of the original 
idea and the first public showing of the 
finished instrument in Munich in October, 
1923, lay an interval of over three and a half 
years. This and the fact that the design 
calculations cover some 600 pages of foolscap 
is an indication of the difficult details which 
had to be mastered. 

As regards the scope of the instrument, 
we have already mentioned some of the 
principal features. Out of nine known 
planets five are represented, while a sixth, 
the earth, is taken into account as being 
the moving observation point to which 
all other celestial motions are referred. 
The planets revolve round the sun in 
elliptical orbits of varying eccentricity, 
with the sun in one focus of the ellipse. 
This fact determines the variations in 
orbital speed in accordance with Kepler’s 
Third Law (the radius vector sun-planet 
sweeping equal areas in equal times), and 
it is those speed variations which have to 
be taken into account if the planetary 
motions are to be shown with the desired 
degree of accuracy. 

The two most prominent heavenly bodies 
are the sun and moon, and although they 
differ enormously in actual size (the sun’s 
diameter being about 1,390,000km against 
the moon’s 3470km), their distances from 
the earth are such that both appear to be 
about the same size. The sun is at a mean 
distance of 150 million kilometres from the 
earth, while the moon is at a distance of 
385,000km, so that both subtend the same 
angle of about half a degree at the edge of the 
observer, the moon appearing slightly smaller. 
While absolute distances are not a matter 
with which the planetarium is concerned, 
the relative sizes of the sun and moon are 
accurately represented, as are the moon’s 
phases and the details of its orbit. 

The earth revolves round the sun once in 
3654 days (one tropical year), giving rise 
to the apparent motion of the sun along 
the line of the zodiac, or ecliptic. This 
movement is opposite to the apparent 
diurnal rotation of the heavens, and its path 
is almost stationary in space, since the 
plane of the earth’s orbit is almost stationary. 
The extension of the terrestial polar axis 
forms the celestial polar axis about which 
the diurnal revolution of the heavens takes 
place, and the projection upon the sky of the 
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terrestial equator forms the celestial equator 
which is inclined 234 deg. to the ecliptic. 
Where the two intersect are the equinoctial 
points, the Aries point or vernal equinox, 
and the autumnal equinox. Because of the 
precession of the earth’s axis about the axis 
of the ecliptic, a motion which it takes 25,800 
years (one “ platonic”’ year) to complete, 
the position of the celestial polar axis and 
celestial equator undergo a corresponding 
change of position, so that the equinoctial 
points advance about fifty seconds of arc 
each year, making the tropical year about 
twenty minutes shorter than the siderial 
year, i.e. the duration of one apparent 
revolution of the sun in relation to the fixed 
stars. 

By means which will be described, the 
planetarium exhibits the effects of geo- 
graphical latitude, diurnal and annual move- 
ment and of precession. In the most recent 
instruments, the various kinds of proper 
motion of the stars can also be shown. 
First there is the parallax, i.e. the apparent 
change in position of a “‘ near”’ star against 
an infinitely distant background, due to the 
annual motion of the earth. If situated at one 
of the celestial poles, such a star would 
describe a circle, while a star on the equator 
would move to and fro, and stars in inter- 
mediate positions would describe ellipses. 
The effect is demonstrated with Sirius, 
because its parallax of 0-38 second is amongst 
the largest—it still, however, has to be 
artificially exaggerated about 10,000-fold 
in order to render it clearly visible—and 
because its latitude of 394 deg. South makes 
the parallax orbit an ellipse. The choice 
of Sirius is also motivated by the fact that 
as the brightest fixed star it is easily picked 
out. 

The second kind of proper motion is the 
stellar aberration, due to the finite ratio 
between the speed of light (about 300,000km 
per second) and the speed of the earth in its 
orbit round the sun (about 30km per second). 
The apparent position of the stars appears to 
be displaced slightly from its true position, in 
the same direction as the motion of the earth, 
and by an amount which is constant for all 
stars and equal to 20-5 seconds. The 
aberration orbits are similar to the parallax 
orbits, the two effects being superimposed on 
each other. 

Thirdly there is the secular parallax, an 
apparent movement of all the stars in a 
direction opposite to that of the true motion 
of the solar system within our galaxy (20km 
per second towards an apex at «=270 deg., 
8= 34 deg.). 

Finally there is the effect of the individual 
motion of each star relative to the galaxy 
as a whole which can of course only be 
observed in combination with the secular 
parallax. This is called the secular proper 
motion of the star, and for certain stars is of 
the order of seconds of arc per annum. If 
the star’s distance is known from parallax 
measurements, as well as its velocity along 
the line of sight, together with the angular 
velocity, then the space velocity and path 
in relation to the sun can be plotted. The 
space velocity being assumed to be constant, 
and the path to be a straight line, the secular 
changes of the star’s spherical position can 
be found by extrapolation. By means to be 
described this effect can be demonstrated in 
the planetarium for some seventy-five repre- 
sentative stars for which sufficiently accurate 
data are known, over a period of 129,000 
years (five complete precessional cycles). 

Foremost of what is required of the 
planetarium is extreme accuracy of the 
representation. Over a time span of four 
precessional periods the positional error 
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of Mercury, the planet most difficult to 
represent accurately because of the large 
eccentricity of its orbit, was not to exceed 
+3 deg., while the error in the case of Mars 
remained within +24 deg. Other problems 
arose in connection with the realistic pro- 
jection of the moon and its phases, and 
with that of the Milky Way, to mention only 
a few. The gear trains for the solar system 
projectors, while representing the required 
ratio with an accuracy of the order of one 
in 10,000,000, had to be designed with the 
smallest possible number of teeth, in order to 
keep the transmissions simple and reduce 
wear. 

Concerning the first instrument, it is 
sufficient to mention here that it embodied 
already most of the principles of later 
equipment, other than  certain—though 
important—refinements. It had, however, 
one great drawback, that it was adjustable 
only for one latitude (in this case that of 
Munich) and was not able to project the sky 
as seen from any other part of the world; 
in particular large regions of the southern 
celestial hemisphere were omitted entirely. 
Altogether, eight instruments of this type 
were built eventually and installed in various 
towns of Germany and abroad. Almost at 
once, however, there arose a demand for a 
projector adjustable for any degree of latitude. 
This task was also accomplished, and in May, 
1926, the first of the universal projectors went 
into service at Barmen, to be followed in the 
same year by those at Leipzig, Jena, Dresden 
and Berlin. Before the outbreak of the 
second world war twenty-six planetaria of the 
second design had been built. During the war 
two more were delivered (to the U.S.A. and 
to Sweden), while since 1949 two more have 
been installed, as well as two early instruments 
of the first design. The London planetarium, 
to the constructional details of which we now 
turn, is the thirty-third projector to leave the 
Zeiss works and the third to be constructed 
by the rebuilt Carl Zeiss works at Ober- 
kochen/Wiirttemberg. _ It is the first to come 
into service in the Commonwealth. 


THE PLANETARIUM INSTRUMENT 


Our illustration, page 420, shows a general 
view of a Zeiss planetarium of the second 
(universal) type, such as the London instru- 
ment. As has been mentioned, the main 
difference between this and the earlier design 
is that the first projector could only represent 
the sky as seen in one geographical latitude, 
whereas the second kind, following a sug- 
gestion made by Dr. Walter Villiger in 1924, 
is adjustable for any northern or southern 
latitude, as may be required by the demon- 
stration. 

The instrument is arranged in the general 
form of a dumbell, the large spherical end- 
pieces containing the fixed star projectors, 
while the main drives are housed in the centre. 
In between are a number of cages in which 
are mounted the individual projectors for the 
sun and moon and the planets Mercury, 
Venus, Mars, Jupiter and Saturn. The 
machine as a whole is supported on a lattice 
framework which must be very light in order 
to offer as little obstruction as possible to the 
beams from the projectors. For the same 
reason, the instrument itself must be very 
light and, in order to keep its weight to a 
minimum, it is made as nearly self-balancing 
as possible so as to avoid the need for counter- 
weights. 

The polar axis of the instrument is AB. 
This axis, which in our illustration is shown 
in a vertical position, represents the North- 
South axis of the earth, about which the 
daily West-East rotation of the earth and the 
corresponding apparent counter-rotation of 
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the heavens take place. By tilting this axis 
about the East-West axis EF, which passes 
through the centre of the machine and lies 
in the plane of the planetarium horizon, the 
geographical latitude can be altered at will. 
With A at the top, the projector is at the 
North pole, with A at the bottom it is at the 
South pole, with AB horizontal it is at the 
equator, and so on. 

At an angle of approximately 234 deg. 
from AB is the main axis of the machine 
CD, which also passes through the centre. 
This represents the axis of the ecliptic, its 
direction being normal to the plane of the 
earth’s orbit round the sun. The angle 
between the two planes is, of course, the 
same as that between the equatorial plane and 
the ecliptic. 

The instrument is supported on the lattice 
frame by the stub shafts | shown in Fig. 1, 
which are fixed to the frame and are able to 
rotate in bearings in the yoke 2 which is at 
right angles to AB. A _ geared drive 3 
engages with one of these shafts, enabling 
the whole instrument to be turned about the 
East-West axis EF in seven minutes. Mounted 
rotatably on the yoke by means of large 
roller bearing slewing rims and connected 


with each other through the hollow centre of 


the yoke, are the two blocks 4 housing the 
main drives. On the latest models, the balls 
of these slewing rims run in races formed by 
four rings of steel wire. When such a bearing 
is first assembled, the harder steel balls are 
rolled under pressure into the wire rings, 
forming tracks which ensure a perfect fit 
without any slackness. Similar rims support 
the end pieces containing the planetary cages 
5 and fixed star carriers 6. 

Smaller spheres 7 at the ends of the star 
carriers house the constellation projectors, 
while individual projectors for bright stars, 
variable stars and those whose proper motion 
is to be demonstrated, are situated on the 
two “ ruffs ” 8. 

The Main Drive.—Besides the drive for 
the latitude adjustment, provision is made 
in the machine for representing the diurnal 
and annual rotations of the heavens, as well 
as the slow precessional movement, in the 
exact relationship in which these occur in 
nature, but greatly speeded up. In addition 
it is possible to show the precessional effect by 
itself at a still further accelerated rate. In 
order to maintain at all times the correct 
setting of the instrument which has been 
accurately adjusted for January 1, 1900, all 
gears remain always in engagement, and there 
are no clutches or couplings which can be 
disconnected. No provision has been made 
for stepless speed changes, as it seemed 
desirable to preserve the correct time relation- 
ships throughout any particular demonstra- 
tion. 

Referring to Fig. 2, it may be seen that 
altogether seven motors are provided, includ- 
ing the one for the latitude drive. They are 
4 h.p., 220V, single phase a.c. motors running 
at a nominally constant speed of 1380 r.p.m. 
Various speeds of the machine can be 
obtained by running either the “ annual” 
or the “diurnal” motors, singly or in 
combination, and either forwards or in 
reverse. 

As the illustration shows, the annual 
motors 1, 2 and 3, drive a common shaft 11 
through the worm-and-planetary differential 
reduction gearboxes 8, 9 and 10. These 
motors can run off one year in twelve minutes, 
four minutes and eleven seconds, respectively, 
and various combinations give annual move- 
ments of three and six minutes and ten 
seconds. This “ annual”’ movement shows 
the heavens as they would appear if the earth 
did not rotate about its own axis, but merely 
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revolved round the sun. This greatly 
facilitates the observation of the sun’s move- 
ment relative to the ecliptic and the revolu- 
tions of the planets. 

The same movement, but with the rotation 
of the earth’s axis superimposed, is obtained 
by using the diurnal motors 5 and 6, singly 
or in combination. These motors drive the 
polar axis through reduction gearboxes 20 
and 21, a set of right-angle bevel gears and 
the worm and wormwheel 22. The diurnal 
movement takes place at a much slower rate 
than the annual movement. Rotations last- 


ing twelve and four minutes can be obtained 
by running the motors singly, while rotations 
of three or six minutes result when both 
motors are run together, depending on 
whether they run in parallel or in opposition. 
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demonstration purposes. A fast precession 
drive, which completes one revolution in 
four minutes, has therefore been provided 
by means of a separate motor 4. This drives 
the arm of the intermediate gear of the 
differential 15, which is mounted on shaft 
17. As the gearbox 14 is non-reversible, it is 
locked against the drive from the motor 4, 
which is thus transmitted back to the 
worm 16. 

It may be noted here that the instrument is 
designed to have a positional error of not 
more than | deg. over a time span of +4 
precessional revolutions, i.e. over more than 
200,000 years. Since gear errors anywhere 
between the diurnal bevel 23 and the pre- 
cession shaft 19 will be cumulative, some 
unusually large gear ratios had to be accu- 





















































VIEW IN DIRECTION OF ARROW ‘A’. 


axis which, from the earth, appears as the 
precession of the equinoxes, the points in 
which the celestial equator intersects with 
the ecliptic. This motion is in a direction 
opposite to the earth’s rotation round the 
sun, and requires 25,800 years for its com- 
pletion. In the planetarium this effect is 
shown by rotating the instrument about the 
axis of the ecliptic CD. In order to do this, 
the annual shaft 11 drives a 3000 : 1 reduction 
gearbox 14 through two sets of right-angle 
bevels and the overload multi-disc clutch 12. 
The output shaft of the gearbox 14 drives 
the worm and wormwheel 16 through a 
differential 15. The wormwheel is mounted 


on a hollow shaft 19 which passes through: 


the bore of the gear cluster 22, 23, to drive 
the southern part of the instrument. 

While a permanently connected precession 
movement is essential for the degree of 
accuracy of presentation which it is desired 
to achieve, this movement is too slow for 





Fig. 3—Mercury (top) and Venus cages, showing 
method of guiding projectors A and B. Trunnion 
bracket C supporting the front end of the projectors 
is carried on a gear wheel representing the orbit 
of the earth, while the sliding pivot D, situated ona 
gear wheel representing the planet’s orbit, keeps 
the guide rod E fixed along the line of sight earth- 
to-planet. C and C1 are driven through gearing F 
while D and D1 are driven through gear trains G 
and H respectively. J is the common driven shaft, 
K a busbar for the lamps 


rately represented. The largest ratio in the 
machine is that between the diurnal motor 5 
and the precession shaft 19, and equals 
53,192,797,080 :1. It would take seventy- 
four years’ continuous operation by means 
of the diurnal drive to complete one revolu- 
tion of the axis CD. 

At the input to gearbox 14 the take-off 
for the planetary movements is arranged in 
the form of the universal shaft 13. This 
provides the drive for the moon, sun and 
Saturn projector mechanisms in the northern 
half of the instrument, as shown diagram- 
matically in Fig. 2. Through intermediate 
gears and the shaft 18, movement is trans- 
mitted to the southern half where the mech- 
anisms for Mercury, Venus, Mars and 
Jupiter are situated. 

Planetary Projectors—We now turn to 
that part of the instrument by means of which 
the sun and moon, and of the planets Mercury 
to Saturn are shown on the planetarium 
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dome. It is clear that the astronomical facts 
which have to be taken into account are of 
considerable complexity. Certain simplifica- 
tions can, however, be made, as will appear 
presently. Each of the celestial objects 
mentioned is projected by a set of two pro- 
jectors, the details of which depend on the 
kind of image required. Two projectors are 
used in order that occultation of the image 
by the struts of the machine should be 
reduced as much as possible. 


" 


NODAL LINE 
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planets the elliptical orbits can be repre- 
sented by circles displaced from the centre 
(the sun) by twice the eccentricity. In the 
case of Mars, and particularly in that of 
Mercury, which have orbits with pronounced 
eccentricities, a closer approximation must, 
however, be made. 

Considerable difficulty is caused by the 
fact that the times of revolution of the bodies 
of the solar system are not related by simple 
ratios. Using Huygens’ method of continued 
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Fig. 4—Detail of Mercury gear train. The drive is taken from shaft J and coupling L. Gear M 
drives gear N which engages by means of a slider P with a radial slot in the guide wheel Q. A 
second slider R, engaging with the same slot, drives the wheel S which carries the pivot D for the 
projector guide rod (not shown). The diagram shows how N, Q and S are supported by rollers n, q 


and s respectively. 


The inclination of the assembly (N,Q, S) corresponds to the inclination of the 


orbit of Mercury to the ecliptic, while the distance between the centres (N, Q) and (Q, S) represents 
the eccentricity of the orbit 


The principle upon which the planetary 
mechanisms are based is as follows. A 
correct representation on the planetarium 
sky is obtained if the position of the actual 
line of sight between earth and celestial body, 
as well as the angular velocity and accelera- 
tion of this line, are accurately represented 
by the line of sight, &c., of the projector 
concerned, in either case with reference to 
the axis of the ecliptic. 

What is required, therefore, is a sufficiently 
precise mechanical reproduction of the 
orbital motion of the two bodies, together 
with a pivoted sliding link for keeping the 
projector pointed in a direction parallel 
with the line joining the two. For most 


fractions it required lengthy calculations to 
arrive at sufficiently accurate and yet accept- 
ably simple gear trains. Not only must the 
number of gear wheels not be excessive, but 
the number of teeth must be reasonably small 
in order to ensure a sufficiently long working 
life. We shall first discuss the planetary 
mechanisms in the southern half of the 
instrument. 

Mercury, Venus, Mars, and Jupiter—Each 
planetary mechanism is housed in a separate 
cage, comprising two circular end plates 
between a lattice of spacers (Fig. 3). A shaft 
driven through gears from the annual or 
diurnal motors, and rotating at a speed of 
ten revolutions per planetarium year, is used 
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for deriving the movement of the earth. 
It is not necessary to have a separate gear 
train for the earth movement in each cage, 
as the shaft of the earth wheel can be passed 
through the base plate into the adjoining 
cage. In this way Mercury and Venus, and 
Mars and Jupiter are connected in pairs. 

The principle of the Mercury mechanism 
is shown in Fig. 4. Here the eccentricity of 
the orbit is such that the movement cannot 
be approximated sufficiently by a uniform 
circular motion with the sun’s position offset 
from the centre. The gear train ends in 
wheel N which drives the planet wheel S 
through an intermediate wheel Q. This 
wheel has a radial slot in which both N and S 
engage by means of the sliders P and R. 
The desired movement is obtained by making 
the distance between the centres of wheels 
N and Q, and Q and S, equal to the eccentri- 
city of the orbit of Mercury (reduced to the 
scale of the machine). The wheels N, Q, and 
S are supported on their edges each by 
three rollers mounted on ball bearings. The 
assembly is inclined to the axis of the ecliptic 
at the same angle as the plane of the orbit of 
Mercury to the plane of the orbit of the 
earth. 


( To be continued ) 


Steel Roof Trusses 


PREFABRICATION of light structural frameworks, 
for buildings such as storage sheds, schools, and 
so forth, is now extensively practised in struc- 
tural steel. The various designs of these struc- 
tures which are on the market generally offer a 
comprehensive range of roof spans, and con- 
siderable ingenuity has been shown in making 
them adaptable to very varied requirements, 
whilst maintaining standardised manufacture. 
Nevertheless, each of such standardised designs 
must aim primarily at certain specific objects ; 
for instance, in last week’s issue of THE ENGINEER 
we described just such a range of structures 
where economy in shipping space and simplicity 
of erection were primary aims. We have now 
received details of another system of this kind 
which, by contrast, has a less utilitarian approach, 
and has been devised with the aim of retaining 
the advantages of prefabrication, yet answering 
the criticism that buildings of this kind lack 
individuality in appearance; the system is 
therefore intended to provide a basic structure 
which will allow an architect to superimpose his 
own special treatment with considerable freedom. 
It has been introduced by Sherbourne Engineer- 
ing, Ltd., under the trade name of “ Select” 
structures. 

Basically, these structures comprise a range of 
low-pitched Pratt trusses, built in welded tubular 
steel with bolted site connections. The pitch of 
the roof is 10 deg., which is considered to give 
good appearance and economy in heating the 
completed building. The trusses range from 
16ft 8in to 40ft in span, in increments of 3ft 4in, 
which is the ** module,” truss panels also being 
3ft 4in in length. The depth of the 40ft truss is 
about 5ft at the centre and 18in at the ends ; two 
panels on each side of the centre are formed into 
one prefabricated unit which is bolted on to units 
on each side of it. Joint details involve welding 
on plates and other shapes so that the joints can 
be made with fishplates. 

Steelwork is fabricated from hot finished 
welded steel tubing of round and rectangular 
section, in accordance with B.S. 1775, Grade 13 
(all tubes are sealed) and is designed in accordance 
with B.S. 449 : 1948. Roofing comprises: (a) 
““Woodcemair”’ building slabs (wood wool 
impregnated and bonded under pressure) of 
either 2in or 3in thickness—slabs are reinforced 
longitudinally along both edges with tongued- 
and-grooved cold-rolled steel channels, rust- 
proofed by hot dip galvanising ; (6) cement and 
sand screed of 4:1 mix 4in thick ; (c) “ built- 
up ” roofing of felt and bitumen with an approved 
finish. 








+ 
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Productivity in the Iron and Steel 
Industry—1945-1956 


By M. D. J. BRISBY 


N June, 1952, the Anglo-American Council 
of Productivity published /ron and Steel, 
the report of a productivity team representing 
the British iron and steel industry which 
visited the United States of America in 1951. 
The report attributed the greater productivity 
in the American iron and steel industry to 
two main factors: larger production units and 
the higher rates at which plant is operated. 
Much is read to-day of the need to increase 
output and reduce costs in order to maintain 
and improve our stand- 
ard of living. Raising 7 a 
output in itself is not 
enough; to put it 
crudely, more must be 20} 
got out of what is put | 
in. Production as well | 
as productivity must 





be raised. Productivity 10} 
has been defined as 
a ratio, “being the 
output of a given pro- | 


use of ore preparation. The diagram shows 
basic and foundry iron blast-furnaces 
grouped by size of hearth and the iron made. 
Blast-furnaces making ferro-alloys are not 
included. It will be seen that by 1950, 
although there was little change in the 
distribution of furnace sizes, more iron was 
already coming from larger furnaces. By 
1956 there was a definite shift to larger 
furnaces and a further reduction in the 
proportion of iron coming from the smaller 
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duct divided by the 
amount of any one 
of the resources which 
are together necessary 
to achieve that out- 
put.’ 

Productivity in the 
iron and steel industry 
in the United King- 
dom has made con- 
siderable progress in 
the course of the last 
ten years. Pig iron 
production has risen 
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from 7,100,000 tons in 
1945 to 13,200,000 
tons in 1956, but there 
are fewer furnaces in 
blast to-day than in | 
1945. Crude steel 
output has risen from 
11,800,000 tons in 20+ 

1945 to nearly 
21,000,000 tons in 

1956, with very little 

change in the total 10) 
number of steelmaking 

furnaces. Despite this 

big increase in output, x 


Number of Operating Furnaces in Each 2 Foot Interval of Size 





So 
= 
So 
N 
Ss 
we 
Sc 


Iron Produced in Each Size Group — million tons 


3 
1955 


1955 
1956 -~-~- | 


103 Furnaces 
12,276,900 tons 


1956 
111 Furnaces 
12,986,800 tons 

















the total labour force 0 10 20 
in the industry has 
remained almost con- 
stant. To quote one 
instance, the number 
of men required to 
operate a 27ft hearth blast-furnace producing 
350,000 tons a year is no greater than that 
required for a 14ft furnace producing 
100,000 tons. Labour productivity or the 
output per man is therefore correspondingly 
higher. In 1945 the output of iron for every 
process worker employed in blast-furnace and 
sinter plants was 690 tons; by 1956 this had 
risen to 1113 tons. 

A brief review of how some of these 
improvements were achieved will now be 
given. 


TRONMAKING 


The improvements in blast-furnace opera- 
tion are largely due to the bigger blast- 
furnace units which have been coming into 
operation in recent years and to the greater 
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Blast furnaces grouped by size of hearth. 
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Iron produced in furnaces of various sizes. 


Blast-furnaces and iron production, 1945, 1950, 1955 and 1956. (Ferro- 
alloy furnaces and production not included) 


furnaces although many were still in use. 
The really big furnaces, although few in 
number, now produce a large proportion of 
the output of iron. Many of the small 
furnaces that remain are foundry iron 
furnaces and usually smaller than the basic 
iron furnaces providing iron for steelmaking. 
Four very large new blast-furnaces have been 
built since 1955: a 27ft hearth furnace at 
John Summers, two 27ft 6in furnaces at 
Dorman Long and a 29ft 9in furnace at the 
Steel Company of Wales. The recent en- 
largement to 31ft of “Queen Anne” at 
Appleby Frodingham now makes this the 
largest furnace in Europe and the second 
largest in the world. 

This year the position will be consider- 
ably better than shown above. Ten new 
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furnaces with hearths over 20ft in diameter 
will have been constructed, of these one will 
be a 30ft furnace and the others over 25ft 9in. 

Ore preparation has contributed in two 
ways to improving blast-furnace operation; 
by reducing the coke rate and especially by 
increasing the iron output. The table below 
shows that the consumption of coke per ton 
of iron produced has fallen by some 15 per 
cent since 1945. 

1945 1950 1955 1956 
cwts. Cwils. cwts. cwts. 

Coke charged to blast-furnace per ton 

of pig iron produced : . 230 2-5 196 19-7 

Most works to-day prepare at least part of 
their burden and many operate comprehen- 
sive ore preparation plants with crushers, 
screens, bedding and blending plants and 
sintering machines. The advantages to be 
gained from charging sintered burdens into 
the blast-furnaces are well known? and will 
not be discussed here. 

The increase in the use of sinter since 1945 
is shown in Table I. 


TABLE I—The Use of Sinter in Iron Making 


1945 | 1950 | 1956 
Ironworks with sinter plants | “2B ie oe Oe | at 
Production of sinter (million tons)} 2-5 33 | 779 
STEELMAKING 


Developments in steelmaking have matched 
the improvements in blast-furnace operation. 
The increase in output of steel shown in 
Table II is due to the increase in size of 
furnaces and to the higher driving rates made 
possible by improved techniques such as 
conversion to oil firing, better handling 
facilities and services generally, and to the use 
of oxygen as a means of accelerating the 
melting and refining process.‘ Oxygen has 
been used successfully as a refining agent in 
place of iron ore and mill scale both in the 
open hearth and in the electric ore furnace. 


TaBLe 11—Crude Steel Production of all Qualities 
Gn Goment en 


1945 | 





1950 | 1955 | 1956 


| 


Open Hearth ... . “10,185 | 14,292 | 17,252 | 18,003 
Bessemer ... ... : 857 1,094 | 1,284 1,308 
Electric oa 542} 736] 1,099] 1,198 
Other and unclassified _ 240/ 171 156 | 150 
ccengnemtarierapanabenemnenenininitas SN Se eee 
Total... ... ...| 11,824 | 16,293 | 19,791 | 20,689 
j } | 


| 


The mean rate of refining is accelerated 
when oxygen is used for decarburisation in 
the open hearth and this may lead to sub- 
stantial economies in time and fuel. The 
open hearth has for many years been 
responsible for the bulk of Britain’s steel 
output. Production by this process has 
increased by nearly 80 per cent between 1945 
and 1956. The increase of 50 per cent in 
output of Bessemer steel over the same period 
is interesting in view of the fact that the 
increase came about prior to the development 
of oxygen-enriched and oxygen-steam blow- 
ing.’ These new processes may well account 
for a substantial expansion of Bessemer steel 
in years to come. The increase in output of 
electric steel of over 100 per cent since 1945 
has been achieved principally by the com- 
missioning of larger arc furnaces. The out- 


TABLE I11—Production of Alloy Steel 
(In thousand tons) 





Alloy steel only 





Total | | Percen- 

steel Ingots | Castings| Total | tage of 

| alloy | total steel 
1945 | 11,824 | 621 o | 720 | 61 
1950 | 16,293 | 801 . Se R94 5-5 
1955 | 19,791 | 1,089 130 | 1,219 6-2 
1956 20,659 | 1,183 | 136 1.289 | 6-25 


put of 542,000 tons of electric steel in 1945 
was made in some 220 furnaces. By 1956 
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the number of furnaces had risen only to 250, 
but output had gone up to nearly 1,200,000 
tons. 

The production of all qualities of alloy 
steels (electric and other) for the years 1945, 
1950, 1955 and 1956 is shown in Table III. 
The share of alloy steels in total production at 
the end of the war was high because of 
military requirements. 

Table IV gives the size distribution of the 
basic open hearth furnaces responsible for the 
greater part of Britain’s steel output. The 
distribution, which is for the years 1945, 1950, 
1955 and 1956, shows that the number of 
furnaces in the small size group (up to 100-ton 


—Basic Open-Hearth Furnace Size 
Distribution 
(Hot and Cold Metal Practice) 


TABLE IV 


Number of furnaces in each size 








Furnace sizes group 

(tons tapped) ————_, —-- -_—_. ——— . - 
1945 1950 1955 1956 
Up to 40 12 | 14 10 » 
41- © 124 112 92 85 
61~- 80 ee Sn ie 60 | 64 
81-100 | 47 70 | 72 6! 
240 | 271 | «234 218 
101-120 il 16 | 30 40 
121-140 3 2 3 5 
141-160 a 11 i! 12 
161-180 x 9 y 1 
181-200 2 15 2¢ 

j 

26 40 | 68 84 

— — | = -_ 
201-250 13 | 12 19 17 
251-300. 4 8 8 s 
301-350 . 1 2 2 
351 and over 5 5 
17 21 34 “32 
To tal number of furnaces 283 332 336 334 

sinckancteianiaiaes ; —s e _ 
Total basic O.H. steel 90 | 130 16:3 17-0 

(million tons) } 

Average output a year per 1 800 | 39,200 48,500 | 51,000 


furnace (tons) | | 


capacity) has decreased and that numbers 
have increased in the two groups of medium 
and large furnaces. The average yearly 
output of steel per furnace has gone up from 
31,800 tons in 1945 to 51,000 tons in 1956. 
This year the position will be improved. 
There will be seven more furnaces in the range 
181 tons to 200 tons and six more furnaces 
in the range 201 tons to 250 tons. 

This increase in furnace size has been 
accompanied by harder furnace driving. 
Improvements in scrap preparation and in 
the supply services have led to quicker 
furnace charging, and this, together with 
provision for greater heat inputs, has reduced 
the time required to make each batch of steel. 

A detailed study of basic open-hearth 
furnace productivity carried out by B.1.S.R.A.* 
shows that the furnace-week productivity or 
the output per furnace-week has gone up 
from about 975 tons in 1950 to 1258 tons in 
1955, an increase of 29 per cent. Furnace 
availability or the percentage of the total 
time for which a furnace is available for use 
shows no improvement. This means that 
on average little or no progress has been made 
in speeding up major furnace repairs and re- 
builds. On the other hand, utilisation or the 
percentage of the available time during which 
the furnace is actually used has improved 
from 93 per cent in 1950 to 97 per cent in 
1955. 

Furnace productivity has been helped by 
the large-scale introduction of oil firing in 
open-hearth steelmaking practice. In many 
furnaces, particularly those which have been 
enlarged beyond the capacity of the original 
flue system, the change to oil firing has 
permitted the driving of more heat into the 
furnaces. It will be seen from Table V that 
whereas in 1945 there were no oil-fired 
furnaces in Britain, in 1955 more than half 
the furnaces were equipped for oil or other 
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liquid fuel firing. Almost all new furnaces 
have been designed for oil firing. 


TABLE V—Methods of Firing Open-Hearth Furnaces 


(Acid and Basic) Pipe 
1945 1950 | 1955 
Furnaces, equipped | for oil or othe "None | 122 | 197% 
liquid fuel firing i } 
Furnaces fired by producer gas monty Most 252 192 


* Many of these erktend can also be fired by coke « oven gas. 


Much of the increase in output of steel has 
come from higher driving rates. A review 
of open-hearth furnace practice has shown 
that ninety-four open-hearth furnaces in the 
country have tapped one or more additional 
heats a week in 1955 than in 1950. 


Number of Additional 
Heats o Week 


Numtber of Furnaces 
Tapping or een Heats 


34 2 
18 3 and 4 


Despite the fact that furnaces have been 
driven harder, the fuel consumed in the 
manufacture of finished steel has decreased. 
The consumption figures for 1948, 1950, 1954, 
1955 and 1956 are:— 


1948 1950 1954 1955 1956 
cwts. cwts. cwts. cwts. cwis. 
Estimated coal and coal 
equivalent of oil, coke and 
electricity consumed in 
steelworks to manufacture 
| ton of finished steel 379 35:0 341 344 329 


Table VI shows the reduction in use of coal 
(other than coking coal), the greater use of 
oil and of other liquid fuels, and the increas- 
ing use of electricity in the industry. 


TABLE VI—Fuel Consumption in the Iron and Steel 
Industry Excluding Iron Foundries 
Guats Coking Coal, Coke and Coke Breeze) 











1948 1950 0 | 1954 | 195 1955 | 1956 
In million tons: %. i 7 ; 
Coal : 7-7 7-62} 5-98; 5-78] 5-46 
Fuel oil ... 0-68} 0-80; 1-21] 1-42] 1-55 
Tar and creosote pitch . , 0-14) 0-31 ha 50 vst Bl 0-SS| 0-68 
In thou. million cubic : feet he a ali 
Coke oven gas (consumed) 48-8 | 55-8 78-1 | 79-7 | 83-7 
inmillionunts: #§# | | |. ||. 
Electricity (used) | 3631 4204 | 5365 | 5990 6296 
Surveys conducted by the National 


Industrial Fuel Efficiency Service’ at fourteen 
steel works in the country provide a good 
example of fuel savings achieved by installing 
new plant for waste heat recovery. The 
estimated savings in steam raising plants 
averaging nearly 27 per cent of consumption. 
The savings are the highest recorded for any 
industry in the United Kingdom. 


ROLLING MILLS 


It is impossible to find a ready method of 
evaluating the improved performance of 
rolling mills, as increased outputs may be due 
to a number of reasons and not infrequently 
to increased availability of steel. Rolling 
capacity especially at the finishing stages is 
normally in excess of crude steel capacity to 
allow the range of production to follow any 
change in demand. But after the war there 
was a surplus of mill capacity in the United 
Kingdom, and generally the greater outputs 
have been achieved by bringing steelmaking 
and rolling capacities into balance. Since 
1950, major extensions and alterations have 
been made to numerous mills in the country, 
and a variety of new mills have been con- 
structed. Of these the most important are 
five new primary mills, seven continuous 
billet, bar and rod mills, one continuous wide 
strip mill, four groups of multiple stand cold 
mills, a new section mill, three tube mills, and 
three planetary mills. 


LABOUR PRODUCTIVITY 


The larger and more efficient furnaces and 
harder driving rates, the new and recon- 
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structed rolling mills and the reduction in the 
use of solid fuels have all contributed to 
increased labour productivity. The labour 
productivity figures for 1945, 1950, 1955 and 
1956 for all workers employed including 
process workers, maintenance men and 
administrative, technical and clerical staffs in 


PaBLe VII—Overall Labour Productivity 
All workers Crude steel Output per | 
Year employed production/year,; man-year, Index 
(June) tons | tons | 
1948 286,000 14,880,550 52 100 
1950 295,000 16,290,000 55 106 
1955 302,000 | 19,790,000 65 125 
1956 314,000 20,660,000 66 127 


all sections of the industry are shown in 
Table VII. 

It will be seen that the overall labour 
productivity on the basis of crude steel 
output has risen by 27 per cent since 1948. 


CONCLUSIONS 


To-day nearly half the output of pig iron 
is made in furnaces with hearths of 20ft 
diameter and upwards and nearly all the 
projected furnaces are in the 25ft to 30ft 
diameter range. The accepted standard for 
fixed basic open-hearth steel furnaces is 
200 tons capacity, new tilting furnaces are in 
the 300-ton range and electric arc furnaces 
with capacities of 60 tons and 80 tons are no 
longer exceptional. Continuous mills for 
rolling sheet strip, billets, small sections, bars 
and rods are now firmly accepted as the 
norm. In recent years, much greater rolling 
speeds have been achieved and there are 
mills to-day rolling twice the tonnage they 
were originally intended for. Despite the 
greater speeds, sheets, sections and plate are 
now produced to closer tolerances than ever 
before. Labour productivity in the industry, 
taken as a whole, has increased by 30 per cent 
since 1948 and is still steadily rising. These 
improvements are evidence that the challenge 
of the productivity team report is being met. 
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Tyne Tunnel 


Mr. HAROLD WATKINSON, Minister of Trans- 
port and Civil Aviation, announced in the House 
of Commons recently his agreement in principle 
to the scheme for the Tyne tunnel, prepared by 
the Tyne Tunnel Joint Committee ; he hopes to 
authorise it in the year 1958/59. The tunnel 
will be built near the present Jarrow-Howdon 
ferry and will be nearly 1 mile long. The com- 
bined length of the tunnel and approach roads 
will be 5 miles, and the total cost is estimated at 
nearly £13,000,000. The tunnel will be for the 
exclusive use of motor traffic and will have a 
single two-lane carriageway. Preliminary investi- 
gations have shown that the tunnel will have to 
be driven through difficult ground calling for 
advanced tunnelling methods. The approach 
roads will comprise two carriageways, each 24ft 
wide, and separate tracks for cyclists to link with 
the separate existing tunnel for cyclists. The 
tunnel is essentially similar to that described 
in THE ENGINEER of June 13, 1947. The con- 


sulting engineers for the scheme are Messrs. 
Mott, Hay and Anderson. 
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Atomic Energy Laboratories at Erith 


Recent extensions of the research and development facilities of the G.E.C. Atomic 


Energy Division at Erith are described here. 


They include a new laboratory 


specially designed and equipped for studying the properties of fabricated beryllium 


and establishing safety codes and limits. 


An existing building has been adapted 


for use as a mechanical engineering laboratory and a structural laboratory has also 
heen set up. The contracts and construction departments, with a staff of 450, are 
now housed in a new administration block. 


N a visit to the headquarters ef the 

G.E.C. Atomic Energy Division at 
Erith, Kent, last week, we saw something of 
the substantial expansion that has been made 
in the research and development facilities of 
the division since our previous visit, about 
eighteen months ago (THE ENGINEER, August 
24, 1956). 

At the time this establishment was set up 
it was equipped initially to further the 
immediate aim of producing very quickly a 
complete design for the first stage of Great 
Britain’s nuclear power stations, as typified 
by the installation that the G-.E.C. is now 
building at Hunterston. Now the scope of 
the division’s activities has spread consider- 
ably. The research and development effort 
is directed towards improving the design of 
the gas-cooled, graphite-moderated reactor, 
increasing its efficiency, lowering its costs, and 
adapting it to suit special requirements, 
particularly for the export market. Accord- 
ingly, new laboratories have been established 
and much new equipment has been installed 
in existing laboratories. 

For example, there is a new laboratory 
which has been specially designed and 
equipped for work on beryllium—a metal 
which offers good prospects as a material for 
fuel cans suitable for use at temperatures of 
600 deg. Cent. or more. 

In another laboratory the prototype of a 
remote-controlled power manipulator has 
been made and is now undergoing its final 
tests. This manipulator, which is believed to 
be the first of its kind to be designed and 
built in Europe, is electrically operated and 
is controlled by one person from a movable 
console. 

An existing building has been converted to 
accommodate a laboratory mainly for mecha- 
nical engineering work and another for 
experimental structural analysis. 

A new administration block houses the 
contracts and construction departments. The 
company’s Atomic Energy Division at Erith 
now employs a total staff of 450, compared 
with 200 less than two years ago. 


BERYLLIUM LABORATORY 


The beryllium research laboratory is 
designed for the study of the chemical and 
physical properties of beryllium in the 
fabricated form. Because of the toxic 
properties of small particles of beryllium, the 
layout, construction and equipment, includ- 
ing an elaborate ventilating system, have been 
planned with a view to maintaining a very 
high standard of safety in the use and hand- 
ling of beryllium. A strict code of practice 
has been devised for all staff using the build- 
ing and a system of regular and thorough 
medical examinations has been established. 

Beryllium has many properties that are 
desirable in a fuel canning material for use in 
gas-cooled reactors, as can be seen from the 
accompanying table. Its neutron-absorption 
cross section is very low ; its melting point 
(1280 deg. Cent.) is much higher than that of 
metals now used for canning ; its resistance 
to oxidation is good in carbon dioxide, 
whether wet or dry, and its high-temperature 


strength is very good. Present knowledge 
suggests that a beryllium fuel can could 
probably be operated at temperatures of 
about 600 deg. Cent., which would allow the 
maximum gas temperature at the reactor 
outlet to be raised at least 100 deg. Cent. 
above current values, with a considerable 
gain in thermal efficiency. 

However, there is a great deal of work to 
be done in defining the limiting conditions 
under which a fuel element canned in beryl- 
lium could be used. The first stages of the 
programme of work will include investiga- 
tions on mechanical properties at elevated 
temperatures and measurements of oxidation 
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not exceed two millionths of a gramme 
per cubic metre throughout the working 
day. To reach this standard, great care must 
be devoted to each operation involving beryl- 
lium and special techniques may be required 
in particular cases. For example, dusty 
operations, such as grinding, require more 
precautions and protective installation than 
some other, non-abrasive, operations. 

The laboratory is a two-storey brick 
building with a concrete roof. Normally 
the only means of entry is through a change 
room, divided into two parts by a barrier. 
On the entry side of this barrier, outer 
garments are left in lockers; on the contact 
side laboratory clothing, including head- 
and foot-gear, is provided, and there are 
washing facilities and a shower. A washing 
machine complete with spin drier, and a 
drying cabinet are installed, as no clothing 
is sent out from the laboratory for laundering. 

The laboratory is divided into two areas, 
A and B ; the area A is designed for opera- 
tions of greater potential hazard, and has a 
higher air-extraction rate than the area B. 
Double emergency doors open out of the 
building from laboratory area B and these 


Fig. 1—Working boxes for experiments on oxidation and heat-treatment of beryllium. of the air 


inlet points can be seen on the left. 


resistance in carbon dioxide. One of the 
major disadvantages of beryllium is its 
brittleness, and it is intended to give special 
attention to this defect. Equipment for 
studying creep and stress-rupture is being 
installed. Other subjects for future work 
include the welding of beryllium and the 
examination of the effects of aqueous 
corrosion. 

The Laboratory Building.—Methods of 
eliminating the hazards caused by the metal’s 
toxicity have been fully investigated by 
interested authorities both in this country 
and in the U.S.A., and, as a result, a number 
of recommendations have been made. The 
standards adopted by the United Kingdom 
Atomic Energy Authority, and applied in 
the design of the new laboratory, stipulate 
a working atmosphere where the average 
atmospheric concentration of beryllium does 








The extract ducting is along the wal 


doors, though normally sealed, are also used 
where necessary for the introduction of 
plant and machinery. On the first floor are 
the service room and the extract-filter room, 
and some office and laboratory accommoda- 
tion for the Medical Radiobiology Depart- 
ment. 

The walls and ceiling are finished in a 
high-gloss paint. All the electric wiring 
is buried beneath the plaster, and all switches 
and sockets are flush fitting. The light shades 
are sealed to the ceiling to avoid dust traps. 

The floor is covered with heavy-gauge 
linoleum, coved to the walls, and contains 
twenty-five drain points. Liquid effluent is 
discharged to a 400-gallon inspection and 
holding tank, which can be monitored. 
This tank acts as a water seal on the labora- 
tory drains, so that air cannot be drawn 
into the building via the drainage system. 
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Fig. 2—Metallography box in beryllium laboratory A, with an air-sampling operation in progress (left) ; 
of 


part of laboratory B can be seen 
A small filter is installed at each of the points 
where there is a danger of finely divided 
beryllium being discharged into the drain. 

Since much experimental work is to be 
carried out in a pressurised carbon-dioxide 
atmosphere, a supply of this gas is piped 
round the laboratory at a pressure of 150 Ib 
per square inch gauge. Besides the normal 
supply of compressed air there is a separate 
compressor to provide a low-pressure, clean 
air supply for air masks and pressurised 
sults. 

All laboratory services can be isolated 
from the service room without having to 
enter the laboratory itself. 

Ventilation System.—The laboratory areas 
are fully air-conditioned by means of one 
central inlet air duct, and two ranges of 
extract ducting which run along the labora- 
tory walls at ceiling height. (Figs. 1 and 2.) 

A fan having a capacity of 6000 cubic feet 
per minute draws air into the building through 
a bank of filters followed by a steam-to-air 
heat exchanger thermostatically controlled to 
maintain an inlet-air temperature of 75 deg. 
Fah. Filtration is necessary at this point in 
the system to increase the effective life of 
the high-efficiency extract filters. 

The extract system is more complex ; 
it consists basically of a fan drawing air at the 
rate of 8000 cubic feet per minute from the 
laboratory, through twelve Vokes “ Abso- 
lute ’’ filters, arranged in two banks of six, 
coupled in parallel to the extract fan. Each 
filter is individually mounted in a cell on the 
manifold, to minimise the hazard during 
filter changing. The “Absolute” filter has 
a guaranteed efficiency of 99-95 per cent 
removal of particles in the range 0-1 to 
0-5 micron in diameter. For particle sizes 
greater than 1-0 micron, the efficiency of 
removal is virtually 100 per cent. The state 
of each filter is shown by a manometer. 

The extract air is drawn from the labora- 
tory through working boxes and hoods, 
which are coupled to the main extract ducts. 
The maximum linear air velocity in the main 
extract ducts is 1000ft per minute. 

A filter can be changed with the ventilation 
plant running (Fig. 4): the filter cell is first 
isolated from the system by the insertion 
of blast plates above and below the cell. 
Two further blast plates are then inserted 
into the actual filter thus sealing both 


through the partition on the right 


faces of the filter element. The eight toggle 
clips holding it on to the manifold are then 
released, and the filter is removed. 

The quantity of air extracted from the 
laboratory is greater than that admitted 
through the inlet manifolds, to ensure that 
a slight negative pressure is created in the 
laboratory, so that air leakage can only 
occur into the building. 

Fan motors and starters are duplicated. 
The motors are two-speed machines so that 
the ventilation plant can run at about 
half-speed during non-working periods in the 
laboratory. The starter switches for the fan 
motors are interlocked mechanically and elec- 
trically ; the inlet fan cannot be started until 
the extract fan is running, and failure of the 
extract fan motor automatically switches off 
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the inlet fan. Failure of the extract system 
initiates a visual and audible alarm. 

Working Boxes.—Initially, all experimental 
procedures involving the handling of beryl- 
lium will be done in ventilated working boxes, 
each designed around a specific operation. 
All operations involving the formation of 
beryllium dust or chip (for example, machin- 
ing, abrasion, and welding) are confined to 
the first laboratory (Fig. 3), where the highest 
ventilation rate is available. 

There are two kinds of boxes. For experi- 
mental work at elevated temperatures, they 
are constructed from sheet metal, on an 
angle-iron frame. For general laboratory 
techniques, such as metatlography, a “* Per- 
spex ’’ hood is attached to a conventional 
bench. The interior of the hood is accessible 
through a “Perspex” working face. In 
this face there is a single hinged door, 
opening outwards, and a series of sliding 
doors. The hinged door provides a single 
maximum opening in the box, which can 
be subdivided by means of the sliding doors, 
while the total area of the openings is limited. 
For welding work, a glove box is used : 
access to this box is gained by means of arm- 
length rubber gloves sealed to the working 
face. This arrangement is, in fact, the familiar 
dry box, modified to accommodate a high 
air velocity. 

Operating Procedure.—\If all risks of 
beryllium poisoning are to be avoided, 
each laboratory operation must be proved 
safe before it is acceptable on a routine 
basis. Therefore, while a complete change of 
clothing, followed by a shower at the end of 
the day, is obligatory even for normal work 
in the laboratory, each new operation is 
initially performed in fully protective clothing 
with an external air line. Using this pro- 
cedure, any operation can be carried out 
while air samples are taken at a number of 
points near the operator to determine whether 
the operation can be conducted safely, 
that is without approaching the maximum 
permissible level for atmospheric beryllium 
concentration. Once this has been established 
the work can be continued without an air 


Fig. 3—Lathe enclosed in ‘‘ Perspex ’’ working box, installed in the more highly ventilated area A of the 
beryilium laboratory 
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line or the associated protective clothing. 

Beryllium monitoring is difficult, and, 
at present, the use of spectro-chemical 
techniques on a batch-sampling basis pro- 
vides the best safeguard. In collaboration 
with the G.E.C. Research Laboratories 
at Wembley, a sampling and analytical 
scheme (providing normally a twenty-four 
hour service) has been established using 
air samples of about 10 cubic metres. By 
the methods employed, as little as 0-015 
millionths of a gramme of beryllium can be 
detected. 

In addition to air monitoring on specific 
operations, routine background samples are 
taken daily in the laboratory over a period 
of eight hours. Additional monitoring is 
employed for any unusual circumstances, 
such as swabbing down machines, or for 
any minor spills; on these occasions 
fully protective clothing is worn. 

Beryllium Storage-—A_ fireproof safe- is 
used as a store in which all beryllium is kept 
when not in use and when the laboratory is 
closed. Solid waste contaminated with 
beryllium will be disposed of in the same way 
as that adopted by the U.K. Atomic Energy 
Authority, that is by burial in sealed con- 
tainers. 

MECHANICAL ENGINEERING LABORATORY 


Part of the ground floor of a building 
adjoining the main laboratories of the Atomic 
Energy Division has been converted into 
a laboratory for engineering research and 
development. It is intended mainly for 
work on mechanical engineering problems, 
but it also accommodates a number of rigs 
for heat-transfer research, and there is a 
welding bay at one end. 

Reactor Model.—An interesting piece of 
apparatus in this laboratory is a one-twentieth 
scale model (Fig. 5) of a power reactor of the 
kind being built at Hunterston. It is used to 
carry out investigations on the flow of 
coolant gas within the reactor. A 42in 
diameter “‘ Perspex ’’ sphere houses a model 
of the reactor core in a scale-replica of the 
reactor pressure vessel, complete with its 
supporting skirt and its rings of inlet and 
outlet ports. The model of the core is 
made of ‘* Duralumin,” and rests on an 
* egg-box ”’ support-grid similar to that used 
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Fig. 5—Reactor model (1/20 scale) for gas-flow measurements in the mechanical engineering laboratory 


in the actual reactor. The vertical fuel and 
control-rod channels through the core are 
represented by tubes of a number and 
diameter such that the core as a whole 
offers a resistance to gas flow simulating 
that in the full-scale structure. 

A motor-driven blower, coupled to the 
outlet ports in the “* Perspex ’’ sphere, draws 
air through the model to simulate the flow of 
coolant gas in the reactor. Measurements are 
made of the flow of air at the inlet and outlet 
ports and of the pressure drop along selected 
channels through the core. Thus, the sym- 
metry of the gas flow through the reactor can 
be examined, as can the effect of shut-down 
of one or more of the eight gas circuits which 
connect the reactor vessel to the steam- 
raising units. The influence of “* gags” to 





Fig. 4—One of the two banks of exhaust filters in the beryllium laboratory, with an operator in a pressurised 
suit changing a filter 





restrict the flow of gas through the channels 
can also be determined. 

Fuel-Element Insertion Tests.—When a fuel 
element is inserted into the reactor core 
during a charging operation, it is subjected 
to a considerable and relatively abrupt rise 
in temperature. A test rig has been built to 
ensure that the thermal shock resulting 
from the insertion of a fuel element into the 
reactor core during a charging operation has 
no deleterious effect on the structure of the 
fuel element. The rig is a horizontal cylindri- 
cal channel, 14ft long and having a bore of 
6in, filled with carbon dioxide at a pressure 
of 150 Ib per square inch gauge. A length of 
this channel at one end is heated by two 5k W 
resistance heating elements supported on 
refractory-cement sleeves. These elements 
are arranged end-to-end so that, by varying 
separately the supplies to the two heaters, 
the temperature gradient over the heated 
length can be varied. 

The complete fuel element under test is 
mounted on a carriage which can be moved 
along the channel, into the heated zone, by a 
chain driven by a handwheel, whereby the 
effects of different rates of insertion can be 
studied for various temperature gradients on 
the element. 

Transient-Temperature Tests on Reactor 
Support Skirts.—The spherical pressure vessel 
of the present G.E.C. design of power reactor 
is supported by a cylindrical skirt welded to 
the vessel. To prove that no excessive stresses 
are set up, particularly in the vicinity of the 
skirt-to-shell weld, it is desirable to study the 
effects on this skirt of sudden changes in the 
temperature of the coolant gas. Accordingly, 
a one-third scale model of a section of 
pressure vessel and skirt has been built. The 
model is mounted in a sheet steel enclosure 
encased in firebrick, and a motor-driven 
blower circulates carbon dioxide over its 
surface to simulate the gas flow in the 
reactor. The gas is heated by a 20kW 
electric heater, with a controllable input, to 
give the required variations in gas tempera- 
ture. The gas velocities and temperatures in 
the model have been calculated to produce 
effects equivalent to those that will be 
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experienced in the full-scale structure. The 
temperatures at various points on the model 
are measured by means of thermocouples 
and are recorded on a sixteen-way recorder. 

Leak Testing of Steam-Raising Unit Tubes. 
—A method of works testing for leaks in tube 
elements of steam-raising units has been 
developed in which the tubes are partially 
evacuated and then immersed in hydrogen. 
Leakages of hydrogen into the tubes are 
detected by the Pirani method, based on the 
measurement of the thermal conductivity of 
the gas in the tubes. 

One means of leak detection for complete 
installed units which is at present being 
investigated in the laboratory involves the 
use of a probe inserted into the header of the 
tube bank under test. The head of this probe, 
in which is located a small gas intake, is 
positioned above the end of each tube in the 
bank in turn and, at the same time, is isolated 
from all other tubes by means of an inflatable 
rubber seal. Any gas leaking into the tube 
is drawn into the probe head and is thence 
circulated through a mass flowmeter. This 
instrument not only indicates the existence of 
a leak but also provides a means of estimating 
its approximate extent. 
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electric heater is insérted in the bore. The 
complete element is enclosed in a pressure 
vessel containing “‘ Dowtherm,” which boils 
at about 450 deg. Cent. with a vapour pressure 
of 150 lb per square inch gauge. These are 
the temperature and pressure conditions that 
will exist within the reactor, and the use of 
“ Dowtherm ” therefore eliminates the need 
for a comparatively complex system for 
supplying pressurised gas to the apparatus. 
Continuous refluxing of the “ Dowtherm ” 
is obtained by providing a small condenser 
in the top of the pressure vessel. Thermo- 
couples are provided to measure the tem- 
peratures at various points in the uranium 
and in the fuel can. 

Bearing and Shaft-Seal Tests.—Certain 
items of equipment that were originally 
housed in the heat laboratory have been 
transferred to the new mechanical engineering 
laboratory. They include rigs for the testing 
of bearings and shaft seals under reactor 
operating conditions. 

The bearing rigs are designed to investigate 
the performance of different kinds of bearing 
when running in pressurised carbon dioxide 
at various temperatures. In each unit 
(Fig. 6) two bearings are mounted on a shaft 


Fig. 6—-Mechanical engineering laboratory. Three bearing test rigs can be seen in the foreground. The 
man on the extreme right is making an adjustment to the thermal shock test rig 


Uranium-to-Can Heat Transfer.—Two test 
rigs are being used in the laboratory to 
measure the heat transfer characteristics which 
determine the temperature drop between ura- 
nium and the metal can enclosing it : this drop 
can be determined only by experiment. 

In one rig, which is used for basic research 
work, discs of uranium and of the canning 
material are arranged face-to-face. One face 
is then heated and thermocouples are used to 
determine the temperature distribution along 
the heat path through the discs. In this way 
the effect of using different canning materials, 
different surface finishes and different gases 
to fill the small residual spaces in the can, 
may be determined. 

The second apparatus is used for tests on 
complete fuel elements. So that the uranium 
can be raised to the temperature it will attain 
in the reactor, it is made tubular and an 


which runs inside a cylinder containing car- 
bon dioxide, under pressure and electrically 
heated. The bearing housings are fixed to 
the cylinder walls, so that the frictional torque 
tends to drag the cylinder round with the 
shaft. This tendency is prevented by an 
adjustable counterbalance weight, the posi- 
tion of which gives a measure of the frictional 
torque. Weights attached to the cylinder 
serve to load the bearings. Temperatures 
are continuously recorded by means of 
thermocouples and chart recorders, while 
the frictional torque, bearing wear and shaft 
wear are measured at frequent intervals. 

_ Various bearings have been investigated, 
including some employing graphite in a 
number of forms and mixtures, and others 
using various kinds of plastics. The effects 
of different shaft finishes have also been 
examined. In particular, two kinds of shaft 
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seal have been extensively investigated. One 
is the ** Flexibox ”’ seal, consisting essentially 
of a carbon ring rubbing against a lapped 
steel surface, and the other is a viscous seal 
using oil as the sealing medium. Active 
development work on both is in progress. 
Welding Bay.—Much attention has been 
given to the quality of welding. The welding 
bay in the new laboratory is equipped for 
any kind of hand welding operation and for 
experiments with a number of semi-automatic 
processes. The work of the welding group 
falis roughly into three fields—research and 
development on welding processes in general, 
specific problems arising from reactor design, 
and general welding as a laboratory service. 
The first category includes comparatively 
routine acceptance and development tests 
on different kinds of electrode as well as 
experimental work on new welding processes. 
For example, the limit to the temperature 
gradient that can be set up in the metal 
pieces is being investigated. Experiments 
are also being carried out on dilution, i.e. 
on the relative mixing of the constituents of 
the base metal and the deposited weld metal. 


THE HEAT LABORATORY 


It will be recalled (THE ENGINEER, 
January 15, 1957) that the heat laboratory 
is one of the original laboratories of the 
G.E.C. Atomic Energy Division. Several 
items of experimental equipment that were 
installed when it was first established are 
still being used for work on advanced reactor 
designs. But because of the end of certain 
studies and the transference of some of the 
test rigs to the new mechanical engineering 
laboratory, it has been possible to install 
additional apparatus to meet the requirements 
of the expanding research programme. 

Heat Transfer from Fuel Cans.—Much 
experimental work has been devoted to 
investigating the heat-transfer characteristics 
of various kinds of fuel can. As in the early 
stages of this work, the main apparatus used 
is one in which the measurements of heat- 
transfer coefficients and friction factors are 
carried out on the can in carbon dioxide 
under conditions of temperature and pressure 
similar to those that will apply in the reactor. 
Other experimental work can be done in 
similar equipments using air at atmospheric 
pressure as the cooling medium. Two of these 
air rigs are now installed in the laboratory, 
one operating on forced draught and the 
other on induced draught. Because these 
rigs are comparatively simple and quick to 
use they are useful for obtaining a rapid and 
broad assessment of the performance of 
fuel element cans. 

Heat Transfer in Steam-Raising Units.- 
The heat-transfer characteristics of extended 
surface tubing for steam-raising units are 
assessed by passing dry superheated steam 
through the tubes and measuring the amount 
of steam condensed when a current of cooling 
air is directed over the tube bank. A new 
““ wind tunnel ”’ (capable of a greater range 
of air mass flow) for this work has recently 
been installed alongside the original appara- 
tus. 

Water Models.—Useful information on the 
performance of fuel cans and steam-raising 
unit tubes can be obtained by observing the 
flow patterns when water, instead of gas, 
is passed over the finned surface of the can 
or tube. 

For experiments on fuel elements, a simple 
apparatus is used in which water flows 
longitudinally over a full-scale fuel can 
mounted in a transparent cylindrical channel. 
By injecting a marker dye or suspension into 
the water, the pattern of flow around the fins 
can be readily observed and photographed. 
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The equivalent apparatus for work on 
steam-raising unit tubes comprises a hori- 
zontal rectangular “ Perspex” channel in 
which models of the tubes under investigation 
are mounted vertically so that the water flow 
is at right angles to their axes. The markers 
used in the water are small particles of 
polystyrene. By illuminating the channel 
from the side and mounting a camera above 
it, photographs of the tracks of the particles 
can be obtained. The length of each track 
indicates the distance moved by a particular 
particle during the time of the exposure and 
therefore provides a means of measuring the 
velocity of flow at different points in the 
system. 

The “ Hot-Box”’ Rig.—A useful addition 
to the equipment of the heat laboratory is a 
full-size model of one of the standpipes which 
connect the top of the reactor pressure vessel 
with the upper face of the concrete shield 
above it. These standpipes provide the 
means of access by which the control rods 
enter the core, the necessary driving mechan- 
isms being housed in chambers mounted on 
top of the pipes. 

The test rig, commonly known as the 
** hot-box,” is connected at its lower end to 
an electrically heated pressure vessel which 
can be filled with either air or carbon dioxide. 
By this means, the conditions of atmosphere, 
temperature and pressure that exist within an 
actual standpipe can be reproduced inside the 
model. It is therefore possible to carry out 
full tests under operating conditions on any 
equipment that operates inside, or is con- 
nected to, a top reactor standpipe. Control 
rod mechanisms, the multi-way valves used 
in the burst-slug detection equipment, and 
other smaller items, can be so tested. 

Permeability Tests on Graphite Sleeves.— 
In G.E.C. power reactors of the kind being 
built at Hunterston, the fuel elements are 
individually supported inside relatively large 
bore graphite sleeves, through which the 
carbon-dioxide coolant flows. Since, in 
general, graphite is permeable to gas, it was 
necessary to find the permeability of the 
graphite sleeves to carbon dioxide and then 
to adjust it to such a value that a stable 
system of gas flow could be produced. 

Much of the work on this problem has 
been carried out at the G.E.C. Research 
Laboratories at Wembley, but experiments 
are at present being done in the heat labora- 
tory at Erith to measure the permeability 
constant for Reactor Grade A _ graphite 
sleeves. 

The apparatus employed consists of a 
pressure vessel in which a graphite sleeve is 
enclosed. Carbon dioxide, at the operating 
pressure for the reactor, is supplied to the 
centre of the sleeve and allowed to pass 
through it and out to atmosphere through a 
valve. The inlet flow rate, the pressure and 
the temperature of the gas are measured, 
together with the pressure differential across 
the sleeve. From these values the perme- 
ability constant under closely simulated 
operating conditions can be calculated. 


APPOINTMENTS 


The General Electric Company states that 
Mr. R. N. Millar (who has been manager of 
the G.E.C. Atomic Energy Division since its 
formation, three years ago) will, from April 1, 
be appointed general manager of the com- 
pany’s Fraser and Chalmers Engineering 
Works at Erith. Mr. Millar will remain 
responsible for the company’s atomic energy 
activities and he will be assisted in this field 
by Dr. K. J. Wootton, who will succeed him 
as manager of the G.E.C. Atomic Energy 
Division. 
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Education of Boys and Girls 


The Association of Teachers in Technical Institutions has just submitted a memo- 
randum to the Central Advisory Council for Education on the education of children 
between the ages of fifteen and eighteen. In fact, the memorandum covers more 


ground than that, since it discusses education in the schools. 


Amongst other 


matters the memorandum advocates an expansion in the provision of secondary « 


technical schools ; 


a major shift of emphasis from 


“arts” to “ science’”’ in 


grammar school curricula ; a degree of vocational “* flavour” in education from 


thirteen onwards ; 


and compulsory part-time day education up to eighteen for all 


not receiving full-time education. Below we print extracts from the memorandum. 


SIZE OF CLASSES 

HERE is a tendency in some quarters to 

think that Britain can solve her industrial 
and economic problems by concentrating 
her main attention in education on a slightly 
enlarged élite. In our opinion nothing could 
be more mistaken. The achievement of the 
expansion proposed at the other end of the 
educational system will depend ultimately 
on the development by the schools of the 
full potentialities of all the children passing 
through them. Under present conditions 
this is impossible. We shall be sparing in 
our reference to priorities, but here we are 
emphatic in urging that a substantial reduc- 
tion in the size of classes must be achieved 
by the beginning of the decade 1965-1975. 


THE SECONDARY TECHNICAL SCHOOL 


Although the forms of secondary education 
provided under the tripartite system and its 
variants will continue to develop in the future, 
it is unlikely that any precise and final pattern 
will emerge in the period under review. 
Nevertheless, this Association believes that 
there is immediate need for one large-scale 
development which would constitute almost 
a reversal of present policy, namely, a con- 
siderable expansion in the provision of 
secondary technical schools. We believe 
that the secondary technical school which 
provides a “liberal education with science 
and its applications as the core and inspira- 
tion’ is particularly fitted to serve a much 
larger proportion of the nation’s children, 
including the more gifted, than is at present 
the case, in a scientific age which will influence 
their lives far more than our own. In 1956 
under 96,000 boys and girls out of a total of 
over 2,000,000 were receiving secondary 
education in technical schools—that is, less 
than 5 per cent. Before 1975 the provision 
of technical and commercial school places 
should be increased at least fourfold to bring 
it approximately into numerical parity with 
grammar school provision. 

We make this recommendation for several 
reasons. The first is particular and related 
to national needs. Given the opportunity 
this type of school could assist substantially 
in the diversion of a higher proportion of the 
more able pupils into technology. (It is 
therefore important that every secondary 
technical school should be encouraged to 
develop sixth forms for pupils having the 
inclination and ability to proceed to courses 
in advanced technology and commerce.) 
More generally, we are satisfied that the 
secondary technical schools (and here we use 
the word “technical ’’ in its broad sense) 
provide a stronger bridge between the school 
and the world outside than other types of 
secondary school and are more likely to 
adapt themselves to the rapidly changing 
pattern of a dynamic society. It is assumed 
that a suitable proportion of the staffs of 
such schools will have spent some time in 
industry or commerce. 

We believe, too, that the secondary tech- 
nical school, properly encouraged and 





developed, could serve as a valuable path- 
finder for all secondary education. Voca- 
tional motivation, judiciously introduced, has 
a powerful incentive value. Many secondary 
modern schools recognise the importance of 
this factor. Grammar schools have tended, 
on the whole, to stand aloof. For the many 
children who respond to this element in their 
education, interest is stimulated and perform- 
ance improved. We support this approach 
to the curriculum not for its utilitarian value, 
but because of its influence on attitude to 
learning. In our view, therefore, the tech- 
nical school could make a major contribution 
to a raising of standards of education in the 
entire secondary field and, at the same time, 
play a unique part in working out a pattern 
of education more relevant to this modern 
age. 
CURRICULUM MATTERS 


Our primary concern under this head is to 
emphasise the considerable need for more and 
better teaching of science subjects, and par- 
ticularly applied science, in all schools. 
Our national economy depends upon applied 
science and technology. There is an ever- 
growing demand for scientists, technologists, 
technicians and craftsmen. New industries 
and new crafts are springing up, old industries 
are being mechanised and old crafts modified 
by the impact of a scientific revolution which 
influences and will influence, more and more, 
every facet of our lives, national and local, 
public and private. We question whether 
the traditional pattern of curricula in our 
schools is equal to these developments. There 
are two main issues as we see the problem, 
viz. (a) the grammar school curriculum, and 
(5) the supply of teachers of mathematics and 
science in all schools. 

The Grammar School Curriculum.—Here 
we are convinced that nothing short of a 
major shift of emphasis from “ Arts” to 
* Sciences ” will meet the crisis which faces 
us. In 1956 there were 8900 graduate men 
and women teachers of mathematics and all 
sciences in maintained and direct grant 
grammar schools in England and Wales, 
but there were over 2000 graduate teachers 
of dead languages. In the summer of 1956 
almost 40,000 boys and girls sat G.C.E. 
Latin at ordinary level ; 36,000 sat chemistry. 
Too many of our most able boys and girls 
are being forced to devote themselves to 
intellectual studies which have no relation 
to this modern age. From ten to fifteen 
periods per week (out of thirty-five) devoted 
to two or three foreign languages, including 
one or even two classical languages with 
about five periods per week devoted to a 
** snippet ’’ treatment of general science for 
any thirteen- to fourteen-year-old children, 
other than a minority, is not likely to yield 
a balanced curriculum. 

Let it be clear that this is not a revolt 
against culture. It is a revolt against a 
limited culture dominated by the glory of 
Greece and the grandeur of Rome and 
reflecting little of the achievement, the ideas 
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and the philosophy of modern science. 
Nor is it a plea for the production of science 
barbarians. We wish to see evolved a 
curriculum which nurtures all that is good 
in our human and national heritage and 
which therefore also reflects the importance 
of science in mid-twentieth century. Simply 
stated, we wish to see the removal of Latin 
and Greek from the timetables of all but a 
minority of pupils and the time devoted to a 
broad treatment of science and its applications. 

The Supply of Teachers of Mathematics and 
Sciences in Schools —Only the united efforts 
of the Ministry of Education, local autho- 
rities, the area training organisations and the 
schools, with the co-operation of industry, 
will produce teachers of these subjects in the 
numbers required to meet the demands of 
the bulge and of the expansion of science 
teaching which we believe to be necessary in 
the grammar schools. It is equally important 
that more attention should be given to these 
subjects in secondary technical and modern 
schools and even primary schools. 


SPECIALISATION 


We are completely opposed to premature 
specialisation or excessive specialisation at 
any stage in full-time education. Our view 
is that provision for vocational predilection, 
i.e. vocational “ flavour,” is appropriate at 
about 134+. Vocational commitment with 
consequent subject specialisation should be 
as late as possible and certainly not before 
the age of fifteen. This view supports the 
case for sixth forms in secondary technical 
schools. At the first stage, creation of 
interest and discovery of aptitude are the 
goals. (How can a boy be attracted to 
engineering, for example, except by being 
encouraged to explore some of the typical 
activities associated with engineering 7). 

The selection of subjects for the major 
concentration of the pupil in the grammar 
school presents many difficulties. The system 
is bedevilled at the fifth form leaving stage by 
the variety of requirements of multitudinous 
professional bodies and at the sixth form 
leaving stage by the varied requirements of 
universities, their faculties and colleges. There 
is need for some rationalisation of their 
demands by the professional bodies. Special- 
isation in the sixth forms in relation to uni- 
versity entrance requirements has been the 
subject of much discussion of recent years. 
Here we hold the view that greater flexibility, 
particularly in faculty requirements, and 
some moderation of standards of admission 
is necessary if the sixth form pupil is to be 
given the opportunity of enjoying a broad 
education while giving special attention to a 
chosen field of study. Here we would make 
the point that enlightened and even inspired 
teaching of ancillary subjects is just as 
important as it is for main or examination 
subjects. The ultimate effect of a relaxation 
of standards of entry to the universities may 
be to increase the duration of undergraduate 
study from three to four years. 

DURATION OF FULL-TIME EDUCATION 


In 1952 about 7 per cent of each age group 
remained at schools until the pre-university 
year. By 1956 this figure had risen to 9 per 
cent, and if the present trend continues it 
will rise to 15 per cent by 1966 or 1967. We 
appreciate the intrinsic benefit to be derived 
from advanced work and the opportunities 
for wider training through two years in the 
sixth forms, but we suspect that even at the 
present time many boys and girls are specialis- 
ing in grammar school sixth forms on work 
which will not best prepare them for their 
own future success in employment or for the 
country’s needs, and many of them would be 
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better catered for in strong sixth forms of 
secondary technical schools or, in some cases, 
in full-time or sandwich courses in technical 
colleges. 

There should be no undue pressure, then, 
on pupils to embark on sixth form studies 
and, as we see it, it is unwise to encourage a 
boy or girl to do so if the university training 
college or advanced technology route is not 
appropriate to a chosen career and there is a 
clearly defined route elsewhere. Sixth form 
work in secondary technical schools, full-time 
or sandwich courses in technical colleges or 
even employment through student apprentice- 
ship with part-time education may be more 
appropriate for a particular career or more 
suitable for those young people whose out- 
look is practical and who respond best to 
studies, not by any means narrowly voca- 
tional, but strongly associated with industrial 
or commercial applications and experience. 


THE RAISING OF THE SCHOOL-LEAVING AGE 


We have given careful thought to the 
question of the raising of the minimum 
school-leaving age. Whilst we support the 
need in general principle, we are of the 
opinion that this step should be deferred until 
other reforms which we recommend (reduc- 
tion in size of classes and compulsory part- 
time day education) have been effected. We 
summarise below our reasons for this view : 

(a) By 1965 substantial progress should 
have been made in the reduction of the size 
of classes and three-year training of teachers 
should begin to have marked influence on 
the quality of the work in the schools. 
Resulting improved standards will make the 
raising of the leaving age more fruitful. 

(b) Establishment of a full four-year period 
of secondary education, by removal of 
terminal leaving, and an increase in the 
number of pupils who voluntarily remain at 
school beyond the statutory age will produce 
a better climate for legislation. Indeed, the 
greater this trend becomes the less the need 
for compulsion. 

(c) The expansion of part-time day release 
education is a more fertile field of develop- 
ment. Many pupils who have not profited 
fully by full-time schooling, or who wish to 
leave school as early as possible, often dis- 
cover the value of and a liking for further 
study after transfer to employment and part- 
time education. The preference for part-time 
education is analogous with that of students 
of higher academic ability for the association 
of study with work in sandwich courses over 
sixth form or university studies. 

(d) Part-time day release education for all 
young people between the ages of fifteen and 
eighteen can be secured in successive stages 
and is likely to provide the best return for 
the expenditure involved. 


EXTENSION OF PART-TIME DAy RELEAS! 
EDUCATION 


Of paramount importance in educational 
development during the next ten years will 
be the establishment of compulsory part- 
time day education for all young people 
between the ages of fifteen and eighteen who 
are not receiving full-time education. We 
are completely in favour of this long overdue 
measure. The growth of part-time day 
release for technical education has been 
spectacular in industrial and professional 
employment associated with apprenticeship. 
Except in a few isolated cases of enlightened 
firms releasing their young employees for 
county college type of education there has 
been little provision for young people in 
other types of employment. 

Assuming the early introduction of com- 
pulsory day release, and noting the Govern- 
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ment’s proposal that the number of young 
workers released by their employers in the 
day for vocational education should be 
doubled within the next five years, we suggest 
that one issue is of fundamental importance, 
namely, the provision of technical education 
for the numerous groups of young people 
for whom it is both desirable and possible, 
but for whom there is little or no provision 
at present. There are whole industries in 
which technical education for adolescents 
is an urgent need and where it is at present 
confined to a small minority. An example is 
agriculture, where scientific progress and 
mechanisation demand technical education 
more and more, and yet only a relatively small 
number of workers in most areas attend farm 
institutes or other technical courses. The 
commercial side of industry, also, has 
neglected shamefully part-time day release 
education. The field of transport and dis- 
tribution is largely unexplored from this 
standpoint. It has been too readily assumed 
that there is no appropriate technical course 
for workers engaged in repetitive processes, 
e.g. non-apprenticed machine operators. 

The principle we would emphasise is that 
whilst further general education is highly 
important, its value will be powerfully 
enhanced by the introduction of the voca- 
tional element. In some of the examples 
we have quoted, the technical element should 
predominate, as it does in most existing part- 
time courses. In others, maximum advantage 
should be taken of it to buttress and illum- 
inate general studies and to stimulate both 
interest and ambition. Another provision 
which we believe is worthy of development 
is the extension of release from work beyond 
a single day each week. In some courses 
there is a case for an extension of release to 
one and a half to two days, especially where 
there are comprehensive laboratory pro- 
grammes and also where some time is taken 
up by formal liberal studies. A number of 
professional courses at the intermediate and 
final stages involve programmes of study for 
which attendance on one day, supported by 
one or even two evenings, is quite inadequate. 

Finally, in this section we would like to 
make the recommendation based on the 
experience of some of our members that every 
part-time student should have the oppor- 
tunity at least once between the ages of fifteen 
and eighteen of attending a short residential 
course. Reports suggest that where students 
have been given this privilege, results have 
fully justified the effort and cost. The prac- 
tice should spread. 


TRANSFER 


Within the framework of further education 
provision we wish to see worked out a much 
more flexible system of transfer from one 
type of course to another. The need to 
develop to the full the capacities of all young 
people in industry and commerce, the need 
to persuade them to raise their “ sights,” the 
need to encourage and exploit late develop- 
ment, the value of craft experience in the 
spheres of design and management, the need 
to provide for fluctuations in industrial 
requirements are all factors which make it 
essential that courses and procedures should 
render upward transfer from craftsman 
grade to technician or technologist level as 
smooth as possible. 

There is the converse problem of down- 
ward transfer. Much wastage in the past 


would have been avoided if this need had 
been recognised. Parents and students must 
be persuaded that craft skill is a national as 
well as a personal asset and success in a craft 
course is preferable to a laboured and finally 
unsuccessful pursuit of a higher qualification. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


RAILWAYS INTO ROADWAYS 


Sir,—In your leading article on this sub- 
ject, issue of January 31, 1958, among your 
many words of wisdom I recall two particular 
phrases which seem apposite while consider- 
ing the letters in your correspondence 
columns on this subject. You say : “ Exami- 
nation indicates that his proposal is neither 
so nonsensical that Brigadier Lloyd can be 
labelled a ‘crank’ nor so obviously faulty 
that it can be ‘ shot down’ by an 
appeal to elementary facts.”” You also say, 
**, . a revolutionary idea repulsive to every 
railway enthusiast.” 

These words of wisdom seem to have 
escaped the notice of your four correspon- 
dents, Messrs. Brindell, Clayton, Thompson 
and Tuplin, as have your further comments : 
‘* What he [Brigadier Lloyd] claims merits 
close attention.” “His arguments 
cannot be countered by didactic statements 
that railways are ideally suited to carry bulk 
freight, to carry passengers at high speeds 
over long distances or to collect and deliver 
large numbers of commuters daily.” I hope 
you will accept as a graceful compliment my 
quoting from your leader, as I am aware | 
could not have put my case so admirably in 
reply to most of the points made by these 
four, presumably engineers. 

May I make just three comments ? Mr. 
Thompson infers that the railway beds are 
too narrow for roads. Has Mr. Thompson 
compared the mileage of railway beds suit- 
able for converting without widening to that 
of the existing mileage of dual carriageway, 
three-lane and two-lane rural, trunk and 
Class I highways in the country. Your 
readers may care to know that the equivalents 
are approximately : 
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Rural, trunk Existing 
and Class I railbeds, 
highways, miles 
miles 
14ft to 19ft 4,400 7,750 
20ft to 29ft 13,400 _— 
24ft to 29ft = 10,300 
30ft to 39ft 2,000 — 
WI os! ces: ten aes 200 1,950 
20,000 20,000 





So by converting the railways we can at 
least double the whole of our existing 
important and much-used roads ! 

Let us suppose that even in many circum- 
stances the existing railway bed is too narrow 
for an adequate conversion into a controlled 
road ; which does Mr. Thompson hold will 
be the greater difficulty and cause the greater 
upset and hardship to property owners, not 
to mention cost ; to drive a new road right 
of way through town and country or widen 
the existing right of way at present being 
enjoyed by the railways ? 

Mr. Tuplin may be interested to know that 
shortly before the War I tested the virtues 
of the German autobahns with these results : 
it was voted by my four passengers that they 





found the steady 75 m.p.h. we maintained for 
some 60 miles or so far less fatiguing than 
any first-class travel on British main lines. 
What did impress them, no doubt as the 
result of experiences in dining cars, was that 
we were able to pour out full cups of coffee 
which were standing on the occasional tables 
in the car without a drop being spilled while 
we kept up a steady 75 m.p.h. ! My car cost 
under £600 new in those days. Road and 
vehicle engineering has improved since, and 
one cannot help wondering what sort of 
roads and vehicles Mr. Tuplin envisages 
which would engender that “* sensuous plea- 
sure of bouncing on rubber and air.”’ For 
an experience of real discomfort in travel 
Mr. Tuplin should try some of our “* modern” 
electric express trains from Waterloo to 
Portsmouth ! Many people seem to agree 
with the view that it can best be described as a 
pre-taste of hell ! 

Mr. Tuplin asks how many millions could 
be “‘ saved ” by merely prohibiting parking ? 
His guess is as good as mine, and I would 
only remark that one of the time-honoured 
ways of dealing with locusts is to keep them 
on the wing! But perhaps Mr. Tuplin feels 
towards road veliicles as most people feel 
towards locusts! One wonders what it 
would “cost” the nation to drive the 
vehicles off the roads ! 

I am not sure what Mr. Brindle is trying to 
say in his statistics on deaths and accidents, 
but may I suggest to him that there is little 
virtue in being able to point to a low accident 
rate on railways if by converting them to a 
system of controlled roadways the overall 
total of deaths due to traffic movement could 
be reduced by some thousands. Is it not 
reasonable to expect that with the frightful 
road conditions in this country, if the U.S..A 
authorities expect to make an overall saving 
of 3500 deaths per annum by constructing 
40,000 miles of turnpike highways, we could 
expect to save at least half that number by 
adding 20,000 miles of controlled roadways 
to the roadways of this country ? 


E. C. GORDON ENGLAND 


Railway Conversion League, 
London, E.C.1. 
March 12, 1958. 


Sir,—Allow me to applaud the appealing 
sense of the appropriate with which you 
juxtaposed, in your issue of March 14, a 
letter opposing “‘a complete transport 
dictatorship”’» and another implicitly 
inimical to the vested interests of “‘ us all.” 
May we be assured that Mr. J. E. Cule 
rejects absolutely the privilege of crossing 
on foot the Queen’s highway, and never 
passes from pavement to pavement unless 
a footbridge, subway, or gated crossing is 
provided ? 

Iam, Sir, apprehensive of the ability of 
some citizens to accept and even acclaim 
institutions which do not pay dividends. 
Surely no commentator on the transport 
scene can escape suspicion of partiality 





unless he implacably and _ imperatively 
insists that road and air transport cease to 
pay a duty on fuel oil that is not levied from 
the railways ? 
W. S. GRIEVESON 
Darlington, 
March 14, 1958. 


Book Reviews 


Aluminium in Building. By E. |. BrimELow, 
M.Eng., A.I.M., A.I.Mech.E. Macdonald 
and Co. (Publishers), Ltd., 16 Maddox 
Street, London, W.1. Price 42s. 

A COMPREHENSIVE and detailed treatise on 
the application of aluminium to building 
construction is given in this book. After 
introductory chapters which contain generali- 
ties on the significance and history of this 
relatively new material, as these matters 
relate to building, the main topics are found 
under the following heads: architectural 
applications ; windows and patent glazing ; 
roof covering, wall cladding and insulated 
wall panels; structures; aluminium buildings; 
general applications ; practical aspects of 
fabrication ; and durability, protection and 
finish. Various appendices relate to matters 
such as notes on British Standards and 
guides to the selection of cast or wrought 
alloys. 

It is only in the section on structures that 
the book begins to stray across that ill- 
defined border separating the province of 
building from that of engineering. Struc- 
tural matters are confined to a dissertation 
on structural design and the special problems 
of design in aluminium such as buckling 
in beams and riveted, bolted and welded 
connections. One example is given—a brief 
description of the Dome of Discovery. 
In the next chapter on aluminium buildings, 
however, there is mention of two well-known 
aircraft hangars built in light alloy, which 
belong to the “structural engineering” 
rather than the “building” category. 
Although structural engineering is not the 
book’s main concern, we feel that some 
mention, if only a brief one, should never- 
theless have been made of noteworthy 
bridges in light alloy, such as the Arvida 
Bridge in Quebec, and the two bascule 
bridges in this country. 


Books Received 


Instrument Encyclopedia. Compiled by Edward 
W. Battey. The Herbert Publishing Company, Ltd., 
27, Craven Street, London, W.C.2. Price 63s. 

An Introduction to Press Tool Design. By J. Palmer. 
The Association of Engineering and Shipbuilding 
Draughtsmen, Onslow Hall, Little Green, Richmond 
Surrey. Price 3s. 

Meécanique-Physique Générale. Sixth Edition. By 
M. Denis-Papin. Dunod, 92, Rue Bonaparte, Paris, 
(6e). Price 480f. 


Digital Computer Components and Cireuits. By 
R. K. Richards. D. Van Nostrand Company, Ltd., 
Price 


358, Kensington High Street, London, W.14. 
64s. 


Steam Locomotive Design. PartI. By R. H. Mann. 
The Association of Engineering and Shipbuilding 
Draughtsmen, Onslow Hall, Little Green, Rich- 
mond, Surrey. Price 6s. 

Safe Loads and Properties for Square Tied Columns 
to CP. 114 (1957). Part One. By A. d'O. Smith. 
Published by the author at 17, Grosvenor Road, 
Richmond, Surrey. Price 3s. 9d. (obtainable by 
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Small Gas Turbines 


We have previously described and illustrated the Turbomeca 


gas turbines produced by Blackburn and General Aircraft, 


Lid., under a licence agreement concluded in 1952. They are 


now in service in various versions, including the ** Palouste ” 


air compressor supplying the rotor tip jets of the Fairey 


helicopter seen, right, landing on its Thames carrier at 


Brough. 
background.) 


UR article of February 19, 1954 (pages 

285-288) was illustrated with impres- 
sions of engines of the original Turbomeca 
series : since that date we have depicted the 
actual British engines, particularly the pack- 
aged “‘ Artouste”” on page 380, September 
13, 1957, and its turbo-prop equivalent, the 


(Blackburn “* Beverley”’ transports stand in the 


**Marcadau,” on page 60, January 13, 
1956. Of the engines originally intended for 
manufacture in this country, only the 
“Palas,” ‘“‘ Palouste,” ‘“‘ Artouste”’ and 
“* Turmo ” have actually been produced : the 
“* Marboré,” a larger jet engine, would have 
been required for any light jet trainer equi- 


A high-pressure ‘‘ Palouste ’’ partly assembled : notice the worm drive clamps attaching the 
auxiliaries to the gear case 
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valent to the Temco “ TT-1 ” of the United 
States Navy. No such aircraft being pro- 
cured, the engine was not built here, and the 
“*Marboré” for the single-engined Miles 
“* Student ”’ was a Turbomeca product. On 
a recent visit to Brough we were informed 
that there has been achieved a high level of 
commonality of components, the gas genera- 
tors of, say, the “ Palas” jet, “* Artouste ” 
fixed shaft turbine and “* Turmo ”’ free shaft 
turbine in the ‘‘ 600” series being inter- 
changeable. (The “500” series have 
approximately two-thirds the mass flow.) 
Similarly, the second stage turbine is the 
same in the “‘ Palouste ’’ and the “* Artouste,”’ 
and a common reduction gear is used on 
* Artouste”’ and “ Turmo.” Such inter- 
changeability, apparently, did not prevail in 
the original designs. 

Contrary to our report on page 61, January 
13, 1956, the “* Coupled Turmo ” engine for 
helicopters has not been developed, the 
requirement for such an engine having lapsed; 
the Kaman “ K-600-4 ” twin rotor helicopter 
has a pair of “* Turmo ” 600 engines driving 
into the helicopter gearbox—in emergency or 
for economical cruise one engine alone can 
be run. A further application envisaged for 
the ““Turmo” is to the Saro “ Skeeter,” 
which at present has an unsupercharged piston 
engine. The overhaul life of the “* Turmo” 
engine is now of the order of 1000 hours and 
it is hoped that 2000 hours will be attainable ; 
it will be recalled that the engine was origi- 
nally conceived to drive an armoured fighting 
vehicle, and it has a conservative power- 
weight ratio, weighing about 310 lb for a 
maximum output of 450 s.h.p. 

A particularly valuable use for small gas 
turbines is, of course, the starting of large 
gas turbines in aircraft, the use of a pneu- 
matic starter motor dispensing with the 
supply difficulty of cartridges or liquid 
monopropellants and the need for heavy 
batteries or generators on the ground. The 
gas turbine which starts the first main engine 
may be utilised also as a generating plant and 
carried in the aircraft; but either because 
this is not done or because the starting 
demand is excessive, ground-based air com- 
pressors for starting and air conditioning 
have been evolved. The “‘ Palouste,” with a 
pressure ratio of 3-88, provides up to 
2:71 Ib per second (‘* 500” series) at the 
45 Ib per square inch pressure required by 
British engines. Illustrated on this page 
is the high-pressure “ Palouste,” with a 
delivery pressure ratio of 5-4 (optionally 8-0) 
for 2:3 lb per second for engines requiring 
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75 lb per square inch supplies. The higher 
pressure is developed by a second compressor 
handling bleed air only and located, as can 
be seen, on the end of the turbo-compressor 
shaft; a conversion kit is available for 
modifying existing engines. The second com- 
pressor is derived from a single stage centri- 
fugal supercharger originally designed for 
use with a Blackburn piston engine ; since 
this plant obviously has no provision for 
delivering shaft power, it is not anticipated 
that it will be installed aboard aircraft, and 
the double-volute casing is cast in iron 
instead of, say, magnesium. 

Ground starting compressors using the 
** Palouste ” 500 have been built in various 
forms, including a trolley which is regarded 
as unique in that it incorporates intake and 
exhaust silencing. Our description of the 
air starting “‘ pod” shown at the S.B.A.C. 
exhibition last year was, we find, misleading 
in that we recorded that the wheels retracted 
into the streamline shell ; in fact, only the 
undercarriage legs retract into the shell, the 
wheels being removed and stowed inside 
the pod. 

Because of their light weight and compact- 
ness, it is considered that these engines have 
certain industrial uses—for instance, a stand- 
by unit for a high-efficiency base load 
generating engine might occupy only a very 
small area in a power station, while the cost 
of the engine, per horsepower, is not higher 
than for high-speed oil engines or gas tur- 
bines of heavier construction. Accordingly, 
an industrial alternator based on _ the 
“*Turmo” has been evolved ; the disad- 
vantages of standard frequency machinery 
are eloquently exemplified by the total weight 
for a 250kW unit of 3 tons. (The 190 h.p. 
** Artouste ’’ 400-cycle turbo-alternator above- 
mentioned weighs about 400 Ib.) 


FURTHER DEVELOPMENT 


The use of a single stage axial compressor 
upstream of the centrifugal impeller has 
allowed the parent firm to evolve the 
* Artouste ” III of 700 h.p., and the “ Tur- 
mo” Ill of 750 h.p. (in turbo-prop form, 
the “‘ Bastan ” of 650/750 h.p.). Blackburn 
and General Aircraft, however, have dis- 
covered the existence in this country of a 
two-stage transonic compressor with charac- 
teristics suiting it to compound the “ 600” 
series gas generator, and units including 
compressors to this design will be built in 
this country instead of versions of the new 
French engines. The three-stage compressor 
design is at present designated the “* A.129,” 
and will give 850/950 h.p. ; to drive the 6-35 
pressure ratio compressor will need two 
turbine stages, so the various units will have 
either two or three turbine stages. A free 
turbine engine, illustrated diagrammatically 
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on this page, will be the first built, 
and is expected to run this year: it 
has a design fuel consumption of 0-77/0-66 Ib 
per horsepower hour and will weigh 390 Ib. 
(The present “ Artouste” and “ Turmo” 
have full load specific consumptions slightly 
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better and worse, respectively, than 1 Ib per 

horsepower hour.) It will be noticed that 

with this engine the Blackburn products will 

fall into line with the originals in using an 

— air intake instead of a bifurcated 
uct. 


Future Development of Nuclear 
Power 


In his James Forrest lecture to the Institution of Civil Engineers on March 18, 
Sir John Cockcroft discussed the further development of the United Kingdom 
nuclear power programme. He pointed out that the 1955 White Paper envisaged a 
total of 1S0OOMW to 2000MW from nuclear power stations by 1965, based on a 
conservative forecast that these stations would have individual capacities of \OOMW 
to 200M W, compared with the 7]0MW of Calder Hall. In fact, the design outputs 
of 27SMW, 300MW and SOOMW from Berkeley, Bradwell, Hunterston and 
Hinkley Point were greatly in excess of the forecast figures, and the overall pro- 
gramme had been increased to 5000M W to 6000M W to be installed by 1966. This 
advance was the result of straightforward engineering development : first, by an 
increase in the reactor size and in the amount of uranium fuel ; and, secondly, by 
doubling the heat extraction per ton of fuel. Referring to experience at Calder 
Hall, Sir John said that in twenty-seven months of operation of the first charge 
of No. \ reactor only three fuel elements out of 10,000 had developed slight sheath 
faults. Sir John’s remarks on future reactor developments are given below. 


HE 1955 White Paper suggested that the 

second stage of the U.K. nuclear power 
programme might use liquid cooled reactors, 
and in my 1955 lecture I briefly discussed 
three possible reactors—the pressurised and 
boiling water reactors and the liquid sodium 
cooled graphite moderated reactor. 

During the last three years we have carried 
out a detailed design study on the sodium 
graphite reactor and a research study on the 
pressurised water reactor. 

The liquid sodium cooled graphite modera- 
ted reactor has the potential attraction of 
attaining high outlet coolant temperature— 
of the order of 500 deg. Cent.—with corres- 
pondingly high thermodynamic efficiencies 
of the order of 37 per cent. The system 
pressure is low because of the low vapour 
pressure of liquid sodium, whilst heat ratings 
of at least 1OMW per ton seem achievable 
with a cluster of small diameter uranium 
rods or uranium oxide fuel elements. So 
with these parameters reactors giving at 
least 400MW of electrical power would be 
possible. 

To set off against these advantages, the 
neutron economy of the reactor is poor 
partly because of the absorption of neutrons 
by the sodium, and enriched uranium fuel 
of about twice the natural U235 content 
would be required. So fuel would be expen- 
sive. 

More important still are the compatibility 
and safety problems of the reactor. Liquid 





















































Fig. 3—The free turbine 
compressor casing added 
































version of the ‘“‘ A.129”’ can be regarded as composed of a new low-pressure 
to a ** Palas 600’’ compressor, turbine and combustor with the second turbine 
stage of a “* Palouste”’ ; beyond the gas generator is mounted a ‘‘ Turmo ”’ turbine and reduction 
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sodium is not compatible with graphite, so 
they would have to be kept apart by pressure 
tubes surrounding the fuel elements. It 
would be necessary to use zirconium or an 
alloy of zirconium for the pressure tubes, 
since steel absorbs too many neutrons. 
Liquid sodium can be extremely corrosive if 
the oxygen content rises above a few parts 
per million, and at the present stage of 
development the inflowing liquid sodium 
in contact with the zirconium tube wall 
could not exceed 350 deg. Cent. For the 
main coolant circuit a low alloy steel com- 
patible with liquid sodium would have to 
be found. Stainless steel would be too 
expensive. 

Finally, we have the safety and maintenance 
problems associated with liquid sodium. 
The radioactivity of the sodium would amount 
to about 100 million curies, and although it 
decays with a half-life of fifteen hours, any 
leak would present lengthy and troublesome 
maintenance problems. 

The possible economic advantages of the 
sodium graphite reactor do not therefore 
seem to outweigh its serious development and 
maintenance problems. 

The pressurised water and boiling water 
reactors are the mainstay of the U.S. and 
Russian nuclear power programmes at present 
so they cannot be lightly dismissed. They 
are characterised by a small reactor pressure 
vessel—10ft diameter compared with the SOft 
diameter of Berkeley and the 70ft diameter 
sphere of Bradwell. The heat rating of the 
fuel is high—about 20M W (thermal) per ton, 
so they start with an inherent scale advantage. 
The Yankee Atomic Power Company 140MW 
power plant is to cost £130 per kilowatt— 
about as high as the first C.E.A. power 
stations—but with development capital costs 
ought to be able to come down to the region 
of £90 per kilowatt. 

The water moderated reactors have the 
disadvantage that enriched uranuim fuel 
must be used. The Yankee Atomic Power 
Company reactor will use uranium oxide 
fuel containing 2:6 per cent of U235. 
At U.S. prices of enriched fuel this would have 
a prime fuel cost of about £100,000 per ton 
with substantial additions for fabrication. 
The U.K. price for natural uranium fuel 
element is less than £20,000 per ton. Even 
if the expected long burn ups of 8000MW 
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days per ton are achieved, fuel costs at U.S. 
prices would be over 0-2 pence per unit. 

Enriched uranium fuel produced in any 
European country would be much more 
expensive than in the U.S. This is because of 
the enormous scale of the U.S. diffusion 
plants—each of them uses 2000MW of 
electricity. Secondly, their electricity is 
extremely cheap—about 4 mils—about a third 
the price of electricity to a European diffusion 
plant. The U.S. diffusion plant can be 
thought of as bottling cheap Kentucky coal. 
Fuel costs in this country for PWR reactors 
would be about 0-35 pence per to unit. 

The overall result is that even with maxi- 
mum potential development, overall electri- 
city costs in this country for PWR reactors 
would be unlikely to fall below 0-7 pence 
per unit. We are not therefore pursuing this 
reactor for large scale power. In the United 
States their prospects are more favourable 
because of the lower indigenous costs for 
enriched uranium. 

We are therefore investigating two future 
lines of development. First, the development 
of the gas cooled graphite moderated reactor 
to the maximum of its considerable poten- 
tialities. Second the possible advantages 
of a change to heavy water as a moderator. 

We have called the first of these projects 
the advanced gas cooled reactor (A.G.R.). 
The objective of the A.G.R. is to decrease 
capital costs per kilowatt by a substantial 
amount—of the order of 30 per cent—by 
increasing the surface temperature of fuel 
elements to about 600 deg. Cent. By this 
means and by using clusters of smaller 
diameter fuel elements, average ratings 
should be increased to the region of SMW 
thermal per ton. To enable this increase 
of fuel element temperature to be obtained 
we will change from uranium metal fuel to 
a sintered uranium oxide fuel element. 
Sintered UO, has a melting point of about 
2400 deg. Cent. This type of fuel is already 
being used in the Westinghouse PWR reactor 
and has been shown to have very good 
irradiation stability and burn-ups of up to 
8000MW days per ton have been achieved. 

The UO, fuel elements would probably 
be sheathed in beryllium. We have already 
fabricated beryllium cans and sealed them and 
have thermal cycled specimen fuel elements 
hundreds of times through the a B change 
point without damage. A first specimen is 
now going into our DIDO reactor to de- 
termine their overall irradiation stability. 

We are already carrying out experiments 
with a zero energy reactor, NERO, to study 
the nuclear properties of the A.G.R. reactor. 

Something would have to be paid for the 
high ratings and the use of uranium oxide, 
and the proportion of U235 will have to 
be increased slightly. To set off against the 
higher fuel element costs, the greater irradia- 
tion stability and higher efficiency ought to 
allow us to obtain about twice the amount of 
heat per ton. We believe, therefore, that over- 
all fuel costs will be about the same as the 
first generation reactors—about 0-16 pence 
per unit. 

Because of the high ratings, however, 
capital costs of the order of £80 per kilowatt 
ought to be achieved so that with the load 
factors of the order of 70 per cent predicted 
for the late 1960s overall costs should come 
down towards the 0-47 pence per unit 
prophesied by Sir Christopher Hinton for 
1970 in his Axel-Johnson lecture. This at 
least is our target. 

A promising alternative reactor to the 
A.G.R. is the heavy water moderated gas 
cooled reactor. 

This reactor has the potential advantage 
of a smaller reactor size than the graphite 
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moderated reactor leading to lower capital 
costs and it ought to be possibie to achieve 
£80 per kilowatt in large outputs (SOOMW). 
Fuel ratings would be similar to those of 
the advanced gas cooled reactor, whilst 
because of the favourable neutron economy 
of heavy water reactors, only a slight enrich- 
ment would be required and fuel costs would 
be lower than for the A.G.R. 

The use of a liquid moderator avoids 
stored energy and oxidation problems, and 
the fact that the moderator is kept cool 
reduces reactivity temperature coefficient 
problems. 

Substantial quantities of heavy water 
would be required, and this would contribute 
between £10 and £15 per kilowatt to the 
capital cost of £80 per kilowatt. Heavy water 
is available at present in the U.S. at about 
£20,000 per ton. Technological work on 
heavy water production has been carried out 
at Harwell during the last few years and we 
believe that it would be possible to produce 
heavy water at comparable prices in U.K. 
and other European countries. The overall 
economics of the heavy water gas cooled 
reactor should therefore be as favourable 
as the A.G.R. 

The ultimate development of the gas 
cooled reactor would substitute all-ceramic 
fuel elements for the designs using metal 
sheaths. This might allow outlet gas tempera- 
tures to be increased to about 70U deg. Cent., 
resulting in further increases of ratings. 

The Authority is at present pursuing a 
research study on the high temperature gas 
cooled reactor. They are attempting to 
develop impervious ceramic sheaihs for a 
fuel element which is a ceramic—a mixture of 
graphite, uranium and thorium. A zero 
energy experiment is being built at Winfrith 
Heath. This will enable the nuclear proper- 
ties of the reactor at high temperature to be 
studied. 

If successful this reactor might have 
applications to propulsion. 

At the far end of the spectrum of reactor 
development is the Fast Reactor which has 
the objective of increasing the utilisation of 
uranium a hundred fold over the thermal 
reactors. 

When the Fast Reactor project was started 
the outlook for uranium supplies to support 
a large nuclear power programme was far 
from assured. To-day, we have reached the 
point when uranium available to the West 
is over 30,000 tons a year and much more 
could be produced if necessary. This is 
more than is necessary to support any 
forseeable nuclear power programme up to 
the late 1970s, so the original urgency for 
developing the fast reactor has largely 
disappeared. However, in order to get 
reasonably cheap electricity from thermal 
reactor stations it is essential to be able to 
burn the by-product plutonium. This could 
be re-cycled in thermal stations or fed to fast 
reactors. The fast reactor may turn out to be 
the most economical method of doing this. 
This question will be resolved by the coming 
into commission of the Dounreay 60MW 
(thermal) fast reactor. 

In the course of its design we have come to 
appreciate more fully the difficult techno- 
logical and safety problems of this reactor so 
we will proceed cautiously with its operation 
and development and will not expect it to 
play a major part in our programme before 
the 1970s. 

In the long run fusion reactors may replace 
fission reactors; and certainly our final 
objective should be to use the energy available 
from fusion reactions in deuterium. This 
after all has been a very satisfactory energy 
source for the sun and stars for thousands 
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of millions of years and if we can emulate 
their performance on earth we shall not only 
have an inexhaustible supply of very cheap 
fuel but we should have the satisfaction of 
solving one of the most fascinating scientific 
problems of our time. 

Towards this, ZETA is only the first step 
in the way, though a most encouraging one. 
Encouraging because its initial pertormance 
shows that it has a considerable development 
potential, and we can begin to design for 
100 million degrees when the energy output 
from fusion reactions would approach the 
energy input. Four years ago this would have 
been unbelievable. 

Sir Leonard Owen, who is a member of 
your Council and who is managing director 
of the Industrial Group of the Atomic 
Energy Authority, has often expressed sur- 
prise to me that the members of your Insti- 
tution do not take a wider interest in the 
application of nuclear energy to civilian use. 
Your charter, which defines civil engin.ering 
as “* The art of directing the great sources of 
power in nature for the use and convenience 
of man; as the means of production and of 
traffic in states both for external and internal 
trade ’’ would indicate that the civil engineer 
should take the widest possible interest 
in these nuclear stations. Up to now, he 
has contented himself with the problems of 
taking the heavy loads of reactors and shields 
on reinforced concrete foundations together 
with the details, such as cooling water, 
drainage, roads, &c. As any particular type 
of reactor passes out of the research stage 
into the project stage, an engineer must take 
charge of it who is responsible for all aspects. 
Up to the present, this engineer and his 
immediate assistants, with few exceptions, 
have come from the mechanical field, and the 
civil engineering part of the project is under 
their overall control. There would appear to 
be no basic reason for this, provided the 
civil engineer prepares himself to take the 
wider responsibilities 

It has often occurred to me that to take 
control of the design and building of these 
modern and complicated plants, involving a 
wide knowledge of science and technology, 
a type of engineer should be trained who has 
a thorough grasp of the basic principles 
common to all engineering and is not just 
narrowly trained in the techniques of any of 
the current specialities such as civil, mechani- 
cal, electrical, chemical, engineering. One of 
the greatest problems in the rapid build-up of 
atomic energy has been the shortage of 
engineers who can take charge of the design 
and building of a complete project and who 
can, with their scientific colleagues, speed 
the development of really cheap power from 
nuclear energy. I am sure this will apply to 
other fields of engineering in the future. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


CHROMIUM NICKEL AUSTENITIC STEEL 
ELECTRODES FOR MANUAL ARC-WELDING 

No. 2926:1957. Price 4s. 6d. In this new 
standard the method of identifying the electrodes is 
based on eight code letters, each of which relates to a 
specified chemical composition of the deposited 
weld metal. The suffix “‘“—L” or “‘“—R’” is used in 
conjunction with the code letters, according to whether 
an electrode is suitable for d.c. or a.c. and d.c, 
welding. The marking clause requires each bundle or 
package of electrodes to be clearly marked with 
eight separate items of information—the “‘ code 
marking” and a certification of the electrodes’ 
conformity to the standard being among them. 

Size of electrode, packing and storage, and initial 
and production control tests are dealt with. 

A section on test requirements contains detailed 
test methods in respect of chemical composition and 
mechanical properties. 
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Production of Large Plates 
at Rogerstone 


Some interesting new equipment placed in service at the 
Rogerstone works of the Northern Aluminium Company, Ltd., 
forms part of an expansion scheme by which large high- 
quality aluminium and medium strength alloy plates are to be 
produced in quantity for the aircraft, shipbuilding and other 
Initially the new equipment is for plates up to 
some SOft long, 10ft wide and 6in thick. It includes the 
stretching machine and bottom charging furnace illustrated 
a plate saw, a plate welding machine, and 
ultrasonic testing equipment. 


industries. 


on the right, 


to spend some £10,000,000 on an expan- 
sion scheme which will not only increase 
output and production efficiency but also 
make available wider and longer plates 
in aluminium and the medium strength 
alloys to meet the needs of the shipbuild- 
ing, aircraft, chemical and other industries. 
Of the sum to be spent, £8,000,000 will 
be used for new plant and buildings and 
in the expansion of the rolling mill at Roger- 
stone, Monmouthshire, to increase the annual 
capacity from 75,000 tons to 175,000 tons. 
The continuous mill at the Rogerstone works 
was described in THE ENGINEER of September 
29 and October 6, 1950. The principal 
additions to the plant will include a heavy duty 
12ft wide hot mill for “breaking-down”’ ingots 
and rolling large plate ; the addition of a third 
stand to the present two-stand hot-finishing 
mill, with provision for a fourth; and the 
introduction of hot coiling under tension 
direct from this mill. Preheating, annealing 
and re-melting furnaces will be among the 
ancillary equipment installed to serve the new 
hot line, and cold-rolling facilities will also 
be augmented. 

An important stage in this overall 
expansion scheme was completed at Roger- 
stone recently when new plant to the value of 
£500,000 was placed in service. This plant 
includes a 4000-ton stretching machine for 
stress relieving and flattening heavy plates, a 
plate heat-treatment furnace, a high-speed 
plate saw, and an ultrasonic testing equipment. 
These new facilities for producing high-quality 
aluminium plate are primarily designed to 
meet the aircraft industry’s demand for thick, 
high-strength aluminium alloy plate for 
machining into integrally-stiffened wing skins 
and similar aircraft parts; and the ship- 
building industry’s call for aluminium plate 
in the medium strength alloys. in sizes wider 
than have hitherto been available. 

The heat-treatment furnace to be used in 
the production of plates for aircraft con- 
struction is of bottom-loading design and 
incorporates means of quenching. It is 
intended for both of the stages of heat- 
treatment that high-strength aluminium alloys 
undergo before their full properties are 
developed. These stages are solution treat- 
ment, in which the metal is heated to a fairly 
high temperature and then quenched, and 
precipitation treatment or artificial ageing 
in which the plate is heated to a lower 
temperature and allowed to cool slowly. The 
furnace, which can also be used for annealing 
when necessary, was designed and built by 
Stordy Engineering, Ltd., and can be seen 


URING the next four years the Northern”. in the 


Aluminium Company, Ltd., proposes * 
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photographs reproduced here. 

The furnace itself is carried on an overhead 
structute and has the quench tank situated 
immediately below. Its capacity is nearly 
20 tons of plate for ageing at temperatures 
up to 200 deg. Cent. without quenching ; 
10 tons for solution-heat-treatment up to 
550 deg. Cent., with a slow quench; and 
5 tons for solution-treatment up to 550 deg. 
Cent., with a high-speed quench. Like the 
rest of the new equipment it is designed to 
handle plate up to 55ft long, 10ft wide and 
6in thick. The furnace is electrically heated 
with the heater batteries and air circulation 
fans mounted at each end, outside the furnace 
chamber. The total heater rating is 1494kW, 
each heater battery having three sections 


Heat treatment furnace with a load of plate suspended from a charger 


being moved into position 


(166k W, 249k W and 332kW) with independent 
switching to allow fine temperature control. 
Two fans at each end of the furnace are used 
for circulating air, which is drawn through 
stainless steel ducting from the top of the 
furnace chamber, passing through the fans, 
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then through the heaters, from which it is 
again ducted to the furnace chamber. Each 
fan is driven through vee-belting by a 40 h.p. 
motor. The furnace is of stainless-steel-lined 
construction and is entirely without refrac- 
tories. The whole furnace structure is carried 
in a riveted and bolted steel box girder which 
is supported at each corner by a massive 
compound stanchion. Asbestos-sealed slid- 
ing joints incorporated in the furnace casing 
allow for expansion. 

The door at the bottom of the furnace is 
insulated in the same way as the furnace itself 
and similarly lined with stainless steel. It is 
made of a number of 6ft square sections 
joined to make one continuous door, and 
when closed its sealing is maintained by 
asbestos cord, carried 
in heat-resisting cast- 
ings round the edge. 
When the door is 
closed, this cord is 
pressed against corres- 
ponding castings 
around the opening in 
the bottom of the furn- 
ace. The operation of 
opening or closing the 
door involvestwo dis- 
tinct actions, a moving 
into position and a 
sealing or unsealing 
action. To make these 
two movements pos- 
sible the door is moun- 
ted on toggles which 
are operated through 
linkages by two hy- 
mw draulic cylinders. 
ie These toggles serve 
i to raise or lower the 
door through a few 
inches when sealing or 
unsealing. The whole 
door and its sealing 
mechanism are in turn 
mounted on a carriage, 
which spans between 
rails set 60ft apart, and 
when it is required to 
close or open the door 
this entire carriage is 
driven about 8ft along 
the rails. When the 
door is in the closed 
position, brackets are engaged so that the 
forces exerted by the sealing operation are 
carried by the main furnace steelwork and 
are not transmitted to the door carriage. 

The furnace load is carried on seven full- 
length joists, with one piece of plate supported 





THE ENGINEER 


Bottom-loading furnace with charger run out on shop floor for loading 


by each joist. These joists rest on four short 
transverse bearers which are attached at their 
ends to hoist chains passing through the roof of 
the furnace and over pulleys to drums moun- 
ted on a shaft at the rear of the furnace. 
Drive to this shaft, for raising and lowering 
the load, is provided by a 45h.p. duc. 
motor, powered by a motor generator set 
with Ward-Leonard control. The control 
gear is so set that all loads are raised into the 
furnace at a speed of 20ft per minute, while 
lowering can be carried out at 20ft per minute 
or at quenching speeds of 90ft or 180ft per 
minute. Safeguards are provided so that 
loads weighing over 10 tons can be lowered 
only at 20.t per minute, and no load weigh- 
ing over 5 tons can be lowered at the fast 
quench speed. 

A furnace charger, running on rails at each 
end of the furnace and spanning the quenching 
tank, is used for loading. The rails extend 
well out on the shop floor so that the load 
can be placed on the charger by an overhead 
crane and then traversed under the furnace, 
where the load is transferred to the hoist 
chains. 

The quenching tank, sunk into the floor 
immediately below the furnace, is 102ft long, 
104ft wide and 15ft deep. Much of this 
length and width are occupied by circulating 
pumps and passages, and the useful size of the 
tank for quenching purposes is 60ft long, 
6ft wide and 15ft deep. The two Allen axial 
flow pumps, which have provision for 
alteration of impeller blade pitch, are used 
for circulating the water during the quenching 
operation. 


PLATE STRETCHER AND PLATE SAW 


The plate stretching machine, which is to 
be seen in the adjacent illustration, was 
designed and built to the special requirements 
of the Northern Aluminium Company, Ltd., 
by the Loewy Engineering Company, Ltd., 
It has a rated pull of 4000 tons and is cap- 
able of applying a controlled stretch to light 
alloy plates up to SOft long, 10ft wide and 
6in thick, and with a maximum cross-sectional 
area of 200 square inches. 

The stretcher consists of two main com- 
pression members, one each side of the 
machine ; and in side-elevation these mem- 


bers are level with the centre-line of stretch. 
Mounted directly on the ends of the com- 
pression members are two main hydraulic 
cylinders, with rams bearing on side exten- 
sions of the main grip-head. This head is 
carried on horizontal bearing surfaces, and 
moves during the action of stretching. 

The tail grip-head is fixed relative to the 
compression members during stretching and 
its position is adjustable along the compres- 
sion members so that pieces of plate of various 
sizes can be accommodated. For tail grip-head 
adjustment, nine anchor holes are provided 
in the compression members at 4ft 6in 
pitch, and in these holes the head is locked 
according to the length of the plate being 
handled. Adjustment of the position of the 
head is made in a series of 4ft 6in steps, by 
ram-operated tow-bars sliding inside the 
compression members. In this operation 
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pins fitted in the head engage with the tow-bar 
for the movement of the head, and then 
disengage to allow the tow-bar to return for 
the next step. When the head is in the 
required position, overstroke rams facilitate 
the engagement of the anchor pins in the 
holes in the compression members. The two 
main stretcher rams are of 364in diameter, 
and have a 7ft 6in stroke. The main 
cylinders are not used to effect a fast advance 
and return of the main head when not 
stretching and the head is moved by double- 
acting 8in diameter rams acting on the main 
head. The cylinders in which these advance- 
and-return rams operate are attached by long 
tie-bolts to the main cylinders. 

The main compression members are held 
in alignment with each other, and with the 
foundation, by self-centring rams arranged at 
the tow-bar end. Tie rods connect the cen- 
tring rams to the compression members and 
to the foundation. To prevent any possibi- 
lity of accident from the open anchor pin 
holes each compression column is covered 
throughout its length by a wooden slat apron, 
which passes around guides and rollers over 
the anchor pin gear. A continuous dis- 
appearing apron attached to the adjustable 
head fills in the space between the heads and 
also acts as a support for a plate prior to 
stretching. Once a plate is placed on the 
apron its manipulation into the grip heads is 
effected mechanically, devices being provided 
on each head for raising the plate ends to 
facilitate entry into the jaws, and also for 
plate centring. Lengthwise positioning is by 
means of plate locating stops within the jaws. 

The grip jaws of both heads are in ten 
segments, each top and bottom pair of which 
is mechanically centred, and all the segments 
are able to move to a small amount relative 
to each other to accommodate a degree of 
variation in the thickness of a plate. To give 
the heavy initial “‘ bite’ necessary to hold 
the plate the jaws are moved by 400-ton 
hydraulic rams. The depth of penetration 
of the plate in the head, and hence the length 
of grip, is determined by a plate locating 
device, which has two preset positions which 
are selected according to the width and thick- 
ness of plate. In addition to jaw segment 
movement, the main head is capable of a 
limited angular movement to allow it to take 


4000-ton plate stretcher for stress-relieving the large pieces of high strength aluminium alloy plate. It 
is capable of handling material up to 50ft long, 10ft wide and 6in thick 
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plate that might be slightly wavy along one 
edge. 


A general requirement of the hydraulic 
system of the machine is the necessity for 
control of two rams widely spaced apart, but 
required to travel at the same speed. This 
occurs with the main advance-and-return, 
tow-bar and jaw operating rams. Control 
is effected by driving the two rams by separate 
pumps, and controlling the flow from each 
pump by bleed-off valves operated by a 
differential mechanical linkage. In this man- 
ner cross-wise alignment of the heads is 
maintained. In the case of the main head, a 
limited amount of free angular movement is 
allowed (at the beginning of an actual 
stretching stroke only) before the balance 
gear comes into play. The machine has 
three separate oil hydraulic systems, one on 
each grip-head, and a main one in the 
foundation supplying the main cylinders, the 
advance-and-return cylinders, and the tow-bar 
rams. The main system is charged by two 
pumps driven by a 150h.p. double-ended 
motor. These pumps deliver oil at 4500 Ib 
per square inch, but there is provision for 
increasing the pressure to 7000 Ib per square 
inch to enable the stretcher to exert a 6000-ton 

ull. 

The hydraulic systems in the grip-heads 
supply the jaws and the plate lifting, centring 
and locating devices ; whilst on the adjustable 
head they also supply power for the manipu- 
lation of the anchor and tow-bar pins. Two 
pumps are mounted on each head; one 
driven by an 18 h.p. motor supplies oil at 
4500 Ib per square inch for the jaw-operating 
cylinders, the tow-bar and anchor pins on the 
adjustable head, and pilot pressure at 300 Ib 
per square inch for the control valves. The 
second pump, driven by a 4 h.p. motor, 
delivers oil at 4500 Ib per square inch to the 
operating cylinders of the plate lifting, 
centring and locating devices. 

All controls necessary for the operation of 
the stretcher are mounted on control desks, 
carried on each head. A stretch indicator 
on the main head control desk shows the 
length of plate between the jaws and the 
amount of elongation applied. The degree 
of stretch can be preset at 1, 14, 2, 24, 3, 4 or 
5 per cent and operation automatically stops 
as soon as the preset value is reached. An 
alternative provision is made for stretching 
to a predetermined stress. 

The machine is protected from shock 
damage should a plate break while being 
stretched. When a plate breaks, the grip- 
heads are accelerated outwards, and the two 
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broken parts of the plate are projected into 
the heads. Large pressure relief valves are 
fitted to protect the tow-bar cylinders, the 
main head advance cylinders and the jaw 
cylinders, and stop the outward movement 
of the heads. During this outward move- 
ment the foundation is protected from shock 
by compression member centring cylinders 
incorporating relief valves. Movement of 
the whole stretcher structure relative to the 
foundation is thus possible. Residual shock 
loads remaining after hydraulic damping are 
finally transmitted to a prestressed concrete 
beam built into the foundation. The attach- 
ment of the stretcher to this beam by means of 
two tie rods is the only longitudinal fixing 
for the entire machine. After displacement 
caused by plate breakage, all parts can be 
returned hydraulically to the normal position 
relative to the foundation. 

The saw supplied by Wadkin, Ltd., for 
cutting plates up to 55ft long, 10ft wide and 
6in thick is designed to reduce need for plate 
handling to a minimum whilst providing 
means of keeping the material squarely, 
accurately and firmly located during machin- 
ing. As may be seen in the accompanying 
illustration, the machine is surmounted by a 
single box-section beam which spans the full 
length. This 20-ton beam is 68ft long be- 
tween its pin supports and 6ft deep at the 
centre of its span. Within the beam there 
are carried eighteen pairs of hydraulic jacks, 
which hold the plate to the table. A circular 
saw which travels the length of the machine 
beneath the beam, has its blade located 
beneath the centre of the beam’s cross-section 
and projects upwards between plate con- 
veyor tables. 

The saw is driven by a 75 h.p. motor housed 
in a 14ft long saddle. This saddle, which also 
carries a 6} h.p. feed motor, rides on two flat 
longitudinal bearing surfaces, and passes 
through the arches of the beam supports at 
each end of its travel. The base of the whole 
machine is 5ft 5in below floor level with the 
saddle bearing surface situated 2ft lin above 
the base. For moving plates into position 
beneath the beam seven infeed and seven 
outfeed conveyors project at right angles to 
the beam and on each side of it. Each of 
these conveyors is 2ft wide, by 12ft long, and is 
driven by a 14 h.p. motor. The surface 
height of the conveyors (and hence the work- 
ing height of a plate when being sawn) is 
2ft 6in above floor level. The hydraulic 
jacks used to hold the plate in position and 
the conveyors are not spaced evenly along 
the length of the machine, but are grouped 
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more closely at the control panel end so that 
short lengths of plate can be accommodated 
without difficulty. These plate conveyors 
were built by the Albert Mann Engineering 
Company, Ltd. To provide an accurate 
square cut when end-sawing, a straight-edge 
is fitted along the length of the first pair of 
conveyors, at right-angles to the line of saw 
cut, 

The controls of the machine incorporate 
safeguards, in the form of interlocked 
switches, to prevent the possibility of opera- 
tions being carried out in the wrong sequence. 
For example, the saw feed motor will not 
operate until the plate is clamped and the saw 
spindle running, and the conveyors cannot 
be started until the plate clamps have been 
released. Although plate up to 55ft long can 
be sawn with the machine in its present form, 
provision has been made for ultimate exten- 
sion to cut plates up to 75ft long. At the 
control end the bed of the machine is extended 
so that the saddle can run out clear of the 
beam support, as shown in one of the illus- 
trations. Swarf is carried away by a drag- 
link conveyor beneath the saw. 

Considerable development work has gone 
into the design of the saw blade itself, which 
is required to cut aluminium alloys with 
a wide range of hardness. A saw with a 
tooth pitch of about 4in, with a very deep 
gullet, has been found satisfactory for cutting 
most of the usual plate alloys. The saw 
teeth are tipped with tungsten carbide, and 
very high feeds and speeds can be employed. 
For example, plate in “* Noral 2S” (com- 
mercially-pure aluminium) and “ Noral 26S ” 
(a high-strength aircraft alloy containing 
copper), 6in thick, has been sawn at a feed 
speed of 90in per minute, with a saw 
peripheral speed of 10,000ft per minute. 
Thinner plates can be cut at greater feed 
speeds, and material of 3in and below can 
be readily cut at 180in per minute. 


PLATE WELDING AND ULTRASONIC TESTING 
EQUIPMENT 


The new welding equipment installed 
enables the company to offer aluminium 
plate up to 11ft wide by about 30ft long, 
whereas limitations of rolling mills have 
hitherto restricted aluminium plate made in 
this country to a width of about 7ft. 

This wide aluminium plate, which is avail- 
able in the non-heat-treatable alloys such as 
“Noral 2S,” “ B54S” and “ M57S” in 
thicknesses up to 0-4in, is made by butt- 
welding two plates together, in a process that 
allows the final plate to be regarded, for 
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virtually all welded work, as normal rolled 
plate. 

The equipment consists essentially of a 
35ft long concrete base carrying a welding 
jig. The two pieces of plate to be welded 
are placed flat, edge-to-edge, with an appro- 
priate welding gap on the jig, which holds 
them firmly in place. The overhanging part 
of one piece of plate is supported on trestles, 
the other by a plate turn-over table. 

Welding is carried out by an “Argonaut ” 
welding head operating fully automatically 
on a self-propelled carriage, and at speeds 
generally between 15in and 150in per 
minute. 

After completion of the weld, which is 
made in one pass, the top weld bead is 
removed and the plate lifted off the welding 
rig by an overhead crane. The plate turn- 
over mechanism then reverses the plate for 
removal of the under-bead. 

The ultrasonic testing equipment installed 
was designed and built by the Curtiss-Wright 
Corporation and enables plate to be inspected 
in fully-immersed conditions. It ensures 
complete examination of an entire plate, 
except for a thin “ dead”’ zone comprising 
the top 0- 10in skin of the material under test. 
The steel tank of water used for testing is 
14ft wide, 3ft deep and 54ft long and is built 
up in 4ft sections. The probe unit is mounted 
on a carriage which in turn is carried on an 
aluminium scanner bridge of lattice con- 
struction, running on rails at each side of the 
tank. In this way the whole plan of the tank 
can be covered by the probe, which can be 
raised and lowered according to the thickness 
of the plate under examination. Bridge and 
carriage motions can be automatically or 
manually operated by switches, and their 
speeds are infinitely variable from 5ft per 
minute to 90ft per minute. The controls 
can be set so that repeated automatic sweeps 
by the probe unit across the plate can be 
made by moving either the bridge or the 
carriage in steps of from jin to 12in. 

Of the two “scans,” the first (‘A’) 
supplies two-dimensional “ pip”’ echo in- 
formation at the first oscilloscope, telling the 
operator the depth in the metal at which a 
flaw has been found and its size. Size is 
indicated by the amplitude of the trace, 
while depth is shown by relating the position 
of the echo on the screen to those echoes 
received from the top and bottom plate 
surfaces. The second (B-scan) enables the 
operator to see a longitudinal or transverse 
section of the plate being inspected, the top 
and bottom surfaces being represented by 
bright horizontal traces on the screen and 
defects being indicated by bright spots. By 
correlating this information with that received 
at the A-scan, a complete picture of the flaw 
and its position is obtained. To ensure that 
no flaw is overlooked (by failure to notice 
the “ pip” on the screen, for example), the 
controls can be set so that scanning is 
automatically stopped when an echo signal 
is detected. 

Another recent addition at Rogerstone is a 
large office building in which all the works’ 
departments—managerial, material and plant 
control and engineering design—have now 
been concentrated instead of being distri- 
buted in a number of separate buildings over 
the works area. This new building is in the 
ferm of a rectangular block about 250ft 
long and 45ft wide, four main storeys in 
height. The accommodation is arranged in 
three of the main floors, with a lower ground 
floor to the rear of the site in addition. 
Provision has been made for later 
expansion to add another 10,000 square feet 


of floor space. 
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Diesel Locomotive Crane with 
Hydraulic Transmission 


A diesel-locomotive crane of improved design, now being made by Joseph Booth 

and Brothers, incorporates hydraulic transmission to the hoisting, derricking and 

travelling motions, which are engaged through air-operated clutches. These cranes, 

on a twin-bogie carriage, have a 35ft jib, and a lifting capacity of 10 tons at 

16ft radius and 15 tons when blocked. On a four-axle carriage they lift 10 tons 
at 18ft radius and 15 tons when blocked. 


OCOMOTIVE cranes have been made 

for many years by the Joseph Booth and 
Brothers branch of Clyde Crane and Booth, 
Ltd., Rodley, Leeds, and an interesting recent 
development of this company is a 10/15-ton 
diesel-engine-driven travelling crane incor- 
porating the “ L.E.H.” hydraulic transmis- 
sion system. The hydraulic transmission 
now fitted is stated to impart to the crane the 
full advantage of availability of an oil engine 
drive, coupled with the smooth motion speed 
control, simple reversing and flexibility 
which was a feature of steam-driven cranes. 
Ten of the cranes have been ordered by the 
Western Region of British Railways, and the 
first to be completed was handed over 
recently. The general arrangement of the 
machinery on the superstructure of the crane 
can be seen in the drawing we reproduce. 

The machinery is carried on machined 
facings on the superstructure frame of rigid 
steel construction, and a roller path on the 
underside of the frame mates with the slewing 
rollers. The carriage on which there are 
mounted the slewing ring and roller path can 
be of four-axle twin-bogie or straight four- 
axle construction, with an overall length of 
26ft 6in over the buffers. A 35ft jib fitted 
on a twin-bogie carriage gives a lifting 
capacity of 10 tons at 16ft radius or 15 tons 
with blocking jacks in position. On a typical 
four-axle carriage the crane has a lifting 
capacity of 10 tons at the 18ft radius, free 
duty, and 15 tons at 18ft radius blocked. 

The 75 h.p. oil engine drives the eighteen- 
ram radial hydraulic pump of the transmis- 














sion system directly through a flexible coup- 
ling, and is governed to run at a maximum 
speed of 1000 r.p.m. This pump supplies 
fluid to a sixteen-ram hydraulic motor 
coupled to the motion primary drive shaft 
and through a valve gear assembly interposed 
in the connecting piping there is made avail- 
able a selection of motor speeds of 83, 166, 
250 and 500 r.p.m. in either direction with 
the engine running at its full governed speed 
of 1000 r.p.m. Speed changes are effected 
by the operation of a valve which cuts off 
the supply of hydraulic fluid to a series of the 
ram cylinders in the pump or the motor. 
This has the effect of directing a variable 
volume of fluid through the remaining 
cylinders. Reverse drive is obtained by 
operating a valve which reverses the direction 
of fluid flow to the hydraulic motor. The 
closed hydraulic system is so designed that 
under maximum load conditions the fluid 
pressure does not exceed 2500 Ib per square 
inch. A needle control valve which is used 
to admit fluid to the motor ensures that 
motion is taken up smoothly. When the 
engine is running with the crane standing 
the pump delivery is returned to exhaust and 
no load is imparted to the system. When the 
motor is being overrun during the lowering 
of a load it acts as a pump and load control 
is increased by throttling the fluid delivery 
through the valve gear. 

The main transmission gearbox is driven 
by the hydraulic motor through a splined 
coupling shaft and through an arrangement 
of clutches the hoisting, derricking or travel- 











10,15-ton diesel locomotive crane with twin bogie carriage. This crane is powered by a 75 b.h.p. engine 
derricking motions 


and has hydraulic transmission to its hoisting, 


and travelling 
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ling motions can be engaged as desired. 
Air-operated friction clutches are used to 
engage each of these motions, and air for this 
purpose is supplied by a compressor driven 
by belt from the engine. The makers point 
out that slewing is always a problem on any 
crane with common prime mover as the 
power available is approximately six times 
the maximum required for this motion and 
often it is desired to slew at a slow speed 
whilst hoisting at maximum speed. For this 
reason it was decided to treat the slewing 
motion separately and this drive is provided 
by a reversing motor developing 7 h.p. at 
1000 r.p.m., for which current is supplied 
by a generator driven through vee belts from 
the oil engine. This generator is wound to 
give full excitation at engine idling speed so 
that full power for slewing is always available. 

The primary gearbox power take-off shaft 
extends into the main hoist gearbox which 
consists of a double spur reduction to the 
hoist barrel. The air-operated clutch is 
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Arrangement of machinery on locomotive crane 


incorporated on this shaft extension. 
Although the use of hydraulic power trans- 
mission enables loads to be hoisted or 
lowered under power without the need to 
apply mechanical braking, a hoist brake is 
provided for use if necessary on the hoist 
motion intermediate shaft. The drives for 
the travelling and derricking motions are 
taken from a spiral gear on the primary 
shaft. The derricking drive is transmitted 
through an air-operated clutch, spiral bevel 
and worm gearing to the derrick barrel. An 
automatic Weston design brake is incor- 
porated in the derrick drive worm gearbox 
and the thrust from the worm shaft provides 
the necessary load for applying this brake. 
The travelling drive is taken down through 
a vertical shaft to a spiral gearbox mounted 
on the underside of the carriage and the drive 
from this gearbox to the axles is transmitted 
by Hardy Spicer cardan shafts, thus providing 
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a true universal drive. The use of hydraulic 
transmission shows to particular advantage 
in the travelling of the crane. On the slow- 
speed ratio full torque is available for inching, 
whilst the normal full speed is available at 
full torque for shunting duties. A high speed 
on the fast ratio is used for moving the crane 
over long distances. Normally, cranes for 
industrial use are supplied on double four- 
wheel bogie carriages, but where headroom 
is limited in order to clear low loading gauges, 
other types of carriage can be supplied. 

The main controls in the driver’s cab 
include a drum controller for the electrically 
driven slewing motion, a hoist brake pedal, an 
engine throttle pedal, and a manifold with 
eight levers for the compressed-air-controlled 
motions. Three of these eight levers control 
the hoisting, derricking and travelling motion 
clutches and two the travel and slewing 
brakes. One of the remaining three levers, 
which are used to control the hydraulic 
motor speeds, is positioned to set the 
hydraulic system for the slow and fast ratios, 
and the other two the creep speed and full 
speed in each of these two ratios. Thus, with 
the first lever set for the slow ratio one of the 
two levers can be set to give the slow creep 
speed of 83 r.p.m. or the full speed of 250 
r.p.m. With the first lever in fast ratio the 
selected levers give a slow creep speed of 166 
r.p.m. or a fast speed of 500 r.p.m. On a 
typical crane these speed controls are 
arranged to give hoisting speeds from 36ft 
to 72ft per minute; derricking speed of 
twenty-four seconds minimum to maximum 
radius, and travelling speeds from inching up 
to 44 m.p.h. The engine is preset to run at 
an idling speed of 400 r.p.m. and at a 
maximum speed of 1000 r.p.m., as already 
stated. 


Problem of Mining Subsidence 


IT is unusual to hear of damage caused by 
mining subsidence in the London area, but such 
damage has, in fact, occurred at Plumstead. 
Here, chalk was extracted from shallow workings 
which have been disused for fifty years. The 
London County Council has been responsible 
for a programme of filling in these old workings, 
which is of special interest. One of the buildings 
affected by the old mines is the London Transport 
garage at Plumstead, and the following descrip- 
tion of the way in which the danger of subsidence 
is being overcome has been sent to us by 
London Transport. 

The old chalk mine workings are 60ft to 80ft 
under the Plumstead garage ; they are unsafe in 
parts and there have been falls of chalk from the 
roof. From a new heading 200ft long, driven 
in the chalk, the lines of the old tunnels are being 
traced and underground falls are being marked 
down for filling. Pulverised fuel dust from power 
stations, suspended in water, is being washed into 
the workings. The dust sets into a pumice-like 
mass as the water drains away, providing firm 
support for the ground around it. 

The chalk mines were abandoned early in the 
present century when the increasing efficiency 
of motor transport made it cheaper to bring in 
chalk from other areas than to work the mines. 
The chalk was needed for brick-making and lime- 
burning in the Woolwich area. The mine tunnels 
seem, as far as present explorations show, to 
have been driven in a grid pattern of main and 
side galleries. Sufficient chalk was left between 
the tunnels to support the ground above. 

The method of mining adopted was to drive 
the tunnels close to the top of the chalk layer, 
with a roof 4ft to 5ft wide and sides sloping 
gradually outwards in an A-shaped cross section. 
As the chalk was dug away the tunnels were 
deepened until water level was reached. The 
height of the tunnels was about 20ft and the 
width at the bottom about 10ft when completed. 
The tunnels were not shored up in any way. The 
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chalk was taken out by shafts, but access to the 
mine was probably by an adit, although it has 
not yet been found. 

There were two main workings, one under the 
southern part of Plumsiead garage and houses in 
Alliance Road, and the other further east. 
The first intimation that these workings existed 
under the garage was given in 1916, when a 
hole 15ft across and 30ft deep appeared in the 
floor. A lathe vanished into the hole and part 
of the garage wall and roof collapsed. There 
have been no signs of settlement since. 

Early in 1938, there were subsidences in 
Alliance Road. The London County Council 
and the Woolwich Borough Council investigated 
them and discovered that some of the old chalk 
workings had fallen in and that workings under 
the western end of Alliance Road were in danger 
of collapse. As the tunnels were near the garage, 
the London Passenger Transport Board had 
four bore-holes sunk in the spare ground on the 
south-east side of the garage, and three bore-holes 
disclosed cavities. The outbreak of war, how- 
ever, caused operations by the councils to be 
suspended. 

Since the war the two councils have explored 
a good proportion of the workings and have now 
filled most of them. The L.C.C. is acting as 
agent for London Transport in dealing with 
workings below the garage itself, but is also carry- 
ing out similar work under residential property 
nearby. A 200ft heading has been driven from 
the end of an existing gallery running from an 
access shaft in Alliance Road. The heading 
runs diagonally across the garage to a point 
underneath the spare ground about halfway along 
the garage wall, and has penetrated a number of 
old galleries, some of which have already been 
filled for safety, while filling of others, in better 
condition, is being left until further exploration 
has been carried out. 

One difficulty is that many passages are barred 
either by deliberate filling in the past or by falls 
of chalk. It is necessary in every case to establish 
whether these falls are the result of a drop in the 
ground extending right from the surface or 
whether they are falls of material from an inter- 
mediate level which have left voids in the sand 
and chalk above. Three such domed voids have 
been found so far and are being filled. To assist 
in the work, several shafts have been sunk, some 
inside the garage itself. 

The method of filling adopted by the L.C.C. 
and the contractor, John Mowlem and Co., Ltd., 
is of great technical interest. The material used 
is the ash from power stations using pulverised 
fuel. This pulverised fuel dust is cheap and 
readily obtainable in London. A load of dust 
is tipped alongside one of the many 4in to 6in 
bore-holes which have been made during the 
investigation. It is then washed down the hole 
by jets of water and led underground to a sump 
or tank. From this, the slurry of water and flue 
dust is allowed to run by gravity, or is pumped, 
to the point where filling is proceeding. 

The tunnel or dome to be filled is blocked off 
by improvised bulkheads. Sufficient flue dust 
slurry is then pumped in to form a layer, and is 
allowed to settle. The water in which the dust is 
suspended drains away and in a few hours the 
dust is consolidated sufficiently for a further 
layer to be formed on top. This process is con- 
tinued until the space is completely filled, the 
slurry for the last layers being run in through 
pipes in a similar manner to the method used for 
cement grouting. Cavities in clay and sand are 
packed with shingle and compacted with dust 
slurry. It is expected that exploratory work 
under the garage will be completed in eight to 
ten weeks’ time. Filling will then be a compara- 
tively easy matter, we are informed. 


LONDON TRANSPORT FEQUIPMFNT.—The fourth 
prototype “ Routemaster” has now commenced 
service trials in London, running on Route 8. 
Designated “* RML3,” tt resembles the “CRLI” 
(page 611, October 25, 1957) in having Leyland run- 
ning gear, but coil springs instead of torsion bars are 
used at the front. The body is built by Weymann’s, 
Ltd., and the length has gone up to 27ft 6in. As on 
the A.E.C. vehicles in their original form, electro- 
hydraulic operation of the transmission is used (see 
page 415, September 24, 1954). 
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Marine Engineers Annual Dinner 


At the fifty-fifth annual dinner of the Institute 
of Marine Engineers, held on March 14, the 
toast of “ The Royal and Merchant’ Navies of 
the British Commonwealth ’’ was proposed by 
Sir Edwin McCarthy, the Deputy High Commis- 
sioner for Australia. Both services, he said, 
were bound up with the development of the 
Empire and Commonwealth and there was no 
question of any reduction in naval forces until 
prospects of conflict became remote. Sir Edwin 
touched on the difficulties of maintaining mer- 
chant fleets and the trends in international trade; 
he thought that there was too much protection 
of industry, with adverse effects upon shipping 
and the standard of living. He advocated greater 
freedom of trade and the liberalisation of trade, 
both inside and outside Europe, and was against 
too great a degree of self-sufficiency, since this 
meant reduced demands for transport. Mr. 
R. G. Grant, in his reply, said that shipowners 
welcomed the co-operation of the Royal Navy 
and pointed out that the merchant navy, on its 
part, stocked the larder, was responsible for a 
share of the national income and so provided 
money to subsidise the Royal Navy. Viscount 
Simon gave the toast of “The Institute of 
Marine Engineers” and briefly outlined the 
history of the engineer at sea, technical advances 
and their effect on the economic life of 
Great Britain and the Commonwealth. He 
warned against the dangers of complacency and 
pointed out that we could not always expect to 
be in front since other people were just as well 
equipped and could overtake. Although ship- 
owners continued to give support to British 
shipbuilders, he made a plea for prices to be kept 
down and efficiency up to help the industry to 
face competition. He concluded by noting the 
efforts of the Institute to maintain standards and 
to spread knowledge and suggested that more 
foreign engineers should be encouraged to 
present papers. The president, Sir Ronald 
Garrett, in his response, reported upon his tour 
of the sections and read greetings from Australia, 
and went on to remark that the decentralisation 
policy was proving right and that the Institute 
continued to increase its membership. 


Boiler Natural Circulation 
Investigations 


ON March 7, A. M. Laird, B.Sc., Professor 
A. W. Scott, B.Sc., Ph.D., and Professor A. S. T. 
Thomson, D.Sc., Ph.D., presented a paper, 
“Natural Circulation Investigations on an 
Experimental Two-Tube Boiler,” to the 
North East Coast Institution of Engineers and 
Shipbuilders, which is summarised below. 
The paper describes the British Shipbuilding 
Research Association experimental two-tube 
water-tube boiler built to investigate natural- 
circulation phenomena and designed for 1500 Ib 
per square inch maximum pressure and a maxi- 
mum heat-input rate of 120,000 B.Th.U. per 
hour per square foot. Details of instrumentation 
are given and it is noted that provision was made 
for varying tube diameter, length and inclination. 
Experimental results, all relating to vertical 
tubes, are presented and mention made of the 
correlation of these results with theory. The 
main series show the influence of tube diameter, 
pressure and heat-input rate on circulation 
velocities, and additional tests indicate the effects 
of restricting orifices in the circuit, non-uniform 
heating of the riser, shortening the heated length 
and rapid drop in boiler pressure. It is stated 
that, under steady operation, natural circulation 
is more than adequate to deal with the maximum 
heat loading and evaporation rate attained in 
the tests; tube diameter has an important 
influence on circulation rate at all conditions 
within the range studied, the maximum circula- 
tion velocities attained for 2jin, Ijin and Idin 





tubes being about Sft, 4ft and 3ft per second. 
At pressures above 400 Ib per square inch and 
heat-input rates in excess of 40,000 B.Th.U. per 
hour per square foot, changes in pressure and 
heat-input rate are shown to become relatively 
less important and the tests also show that non- 
uniformity of heating around the riser tube is 
unimportant, while the rate of drop in pressure 
to produce circulation failure is related to boiler 
pressure and to the circulation velocity obtaining 
before pressure drop occurs. 


Liverpool Steam Ship Owners’ 
Association 


THE annual report for 1957 of the Liverpool 
Steam Ship Owners’ Association records that the 
Association is entering its hundredth year. It 
started with six firms which entered 70,000 gross 
tons of shipping. At the time steam was taking 
the place of sail and owners had to create a fleet 
of steamships to meet expanding trade require- 
ments. The report states that progress during 
the first half-century was such that half of the 
world’s overseas trade was carried in British 
ships. In contrast, the second half of the 
century was a period of violent disturbance of 
trade and difficulties caused by the restrictive 
trade policies adopted by various Governments, 
The position, the report continues, was aggra- 
vated by the formation of subsidised national 
fleets which made available unwanted additional 
tonnage. Another factor which influenced 
development was the movement of population 
and centres of industry. 

However, at the end of the Association’s first 
century, Liverpool is the second principal port 
of the country, and figures given show that the 
tonnage of vessels entered and cleared in foreign 
trade rose from 4,935,850 tons in 1857 to more 
than 30,000,000 tons in 1956, while the trade of 
the port increased in value from approximately 
£100 million to £1620 million and the weight of 
exports and imports rose from 3,250,000 tons to 
13,637,793 tons. During the century member- 
ship, it is recorded, attained a total of sixty-seven 
and the tonnage entered reached a total of 
4,631,240 tons. The report goes on to point out 
that members have adopted improvements in 
design to maintain competitive efficiency and 
emphasises that progress has been made by 
private enterprise without State assistance. 
Furthermore, it is asserted, neither State aid nor 
control can in any way supplant individual skill, 
ability and enterprise. 


Progress of the Dartford-Purfleet 
Tunnel 


A YEAR ago, the main underground drives of 
the Dartford—Purfleet tunnel were started. This 
work was inaugurated by the Parliamentary 
Secretary to the Ministry of Transport and Civil 
Aviation, and we described the scheme in some 
detail on that occasion (THE ENGINEER, April 5, 
1957). Now, the Ministry has given details of 
the progress made during the past year on this 
£11,000,000 scheme. The principal progress 
figure is that of footage of the tunnel completed— 
730ft. 

Disposal of excavated material in the tunnel 
is highly mechanised. It is picked up by duck 
billed loaders, working behind the shield, and 
deposited on to shaker conveyors, which are 
lengthened as the tunnel grows. These conveyors 
shake the material back on to belt conveyors 
which load it into crushers. The crushed chalk 
and flint is mixed with water and pumped to the 
surface, where it is allowed to settle, and is 
incorporated in flood banks which protect the 
tunnel entrances. 

The shield on the Kent side started first and 
in June of last year it was freed from the chamber 
in which it had been built. Throughout the work 






the pressure has to be maintained at between 


1Slb and 271b per square inch. The Kent 
shield has now moved forward 500ft and it will 
travel a further 1000ft towards the Essex shore. 
It has left the difficult mixture of gravel and 
chalk in which it started and is now driving into 
the chalk at some 80ft per month. On the Essex 
side the shield was free from the shield chamber 
in October of last year and has moved 230ft 
forward. It has about 1070ft to go before it 
meets the other shield. It is still in awkward 
terrain and has some 300ft to go before it enters 
solid chalk. 

To complete the tunnel, which will be 4688ft 
long, it will be necessary to excavate between the 
two chambers at the bottom of the working 
shafts and the tunnel portals. On the Kent side 
this will be done by shield tunnelling for a length 
of 900ft and by “cut and cover” for 300ft. 
Work is to start shortly on the erection of a 
third shield in the chamber from which the exist- 
ing shield started its journey. On the Essex side, 
a 500ft length of tunnel from the original shield 
chamber toward the tunnel portal will be formed 
by driving three small diameter tunnels and merg- 
ing them. The remainder will be done by the 
“cut and cover’? method. While the under- 
river work has been going on, a start has been 
made on the main ventilation shaft on the Kent 
side. A caisson is being sunk and, here again, 
compressed air is being used. 

Edmund Nuttall, Sons and Co., Ltd., is the 
contractor for the tunnel. Completion of the 
tunnel itself is expected in about two years’ time, 
but there will remain the jobs of forming the inner 
lining, constructing the road through the tunnel, 
and completing the ventilation system and other 
services. Work on the approach roads is expected 
to start this summer and traffic may be able to 
use the tunnel and the roads linking it to A.13, in 
Essex, and A.2, in Kent, in 1962. The consulting 
engineers for the scheme are Messrs. Mott, Hay 
and Anderson, and Messrs. Coode and Partners. 


Prefabricated Railway Stations 


A PREFABRICATED station building has been 
developed by the London Midland Region of 
British Railways, and is to be used, initially, in 
the modernisation of eleven stations between 
Crewe and Manchester and seven stations 
between Crewe and Liverpool. Erection has 
already begun at East Didsbury, Heald Green 
and Burnage stations, near Manchester. 

The new buildings are made from standardised 
components of steel, aluminium, wood, plastic 
and special compositions. The components can 
be adapted to varying shapes of building, and 
the light weight of the buildings leads to eco- 
nomies in the supporting structures which are 
necessary at difficult sites, such as on narrow 
embankments. A primary advantage aimed at 
in the design, is that of quick erection ; on the 
lines due for electrification a large number of 
buildings will need to be erected in a short time. 
To allow for the high-speed running planned 
with electrification, tracks have to be raised on a 
deeper bed of ballast, so many platforms and 
station buildings are then at the wrong level. 
Existing buildings were also found to be old and 
unsuited to the new operating requirements, and 
complete reconstruction was the best solution. 

The prefabricated design attempts to embody 
speed and ease of erection, economy in cost and 
maintenance, and flexibility, allowing alterations 
and additions to be carried out to buildings at a 
later date. A planning module of 40in was 
adopted. The principal elements of the buildings 
the structure, in steel or aluminium or 


are : 
both ; walling, in composition or enamelled 
metal cladding; partitions, in composition 


panels, plastic, bonded material ; and roof, a 
flat timber diaphragm. Erection can be com- 
pleted with all main services in two months. 
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Power-Operated Manipulator 


REMOTE-CONTROLLED power-manipu- 

lator which is believed to be the first of its 
kind designed and produced in Europe has been 
developed by The General Electric Company, 
Ltd., in the company’s Atomic Energy Division 
at Erith, Kent. This manipulator was built 
mainly for use in nuclear energy establishments, 
where toxic and radioactive materials must fre- 
quently be handled, but it is equally applicable, 
for example, in certain chemical plants where 
poisonous atmospheres or hazardous processes 
are involved. 

As illustrated here, the power-manipulator is 
the mechanical equivalent of a human arm and 
hand, but it is, in some ways, capable of a greater 
range of movements than its human counterpart ; 
in addition, it can carry heavier loads and can 
maintain a given position over long periods. 
For example, it can lift and accurately position 
objects weighing as much as 750 Ib, handle 
delicate glassware without breakage, pour and 
stir liquids, and wield a large variety of hand and 
power-operated tools. 

Operation of the manipulator is fully controlled 
by one person from a small console which is 
readily movable and can be conveniently posi- 
tioned to suit the viewing arrangements. Unlike 
the hand-operated manipulators commonly used 
for light handling duties, there is no mechanical 
linkage between the machine and the console, 
the only connections consisting of multi-core 
electric cable. There is, therefore, no limitation 
on the distance between the power manipulator 
and the operator as long as some means of remote 
viewing, such as closed-circuit television, is 
available. 

The main design requirements were reliability, 
ease of maintenance, and compactness, to limit 
headroom required and economise in cell shield- 
ing; special attention has been paid to 
resistance to gamma radiation of all non-metallic 
parts such as electrical insulators, lubricants and 
paints. 

Briefly, the manipulator consists of a grasping 
device carried on a wrist, capable of continuous 
rotation, which is supported from a forearm, 
upper arm and shoulder. The arm joints are 
designed so that each section can rotate through 
180 deg. about its pivot, while the shoulder 
joint can rotate continuously about a vertical 
axis. 

The shoulder is mounted in the base of a set 
of vertical telescopic tubes, the upper section of 
which is rigidly fixed to a crane-type carriage. 
This carriage can be traversed across a gantry 
spanning the working area and travelling on 
longitudinal rails mounted near the top of the 
walls of the cell. The gantry also supports a 
14-ton electric hoist with a cross-traverse parallel 
to that of the manipulator carriage. This hoist 
can be used for normal lifting duties and for 
supporting equipment on which the manipulator 
is working. 

The telescopic tubes, which are housed in the 
carriage when in their stowed position, have a 
positive raise and lower action, the sliding move- 
ment between tubes being taken on anti-friction 
bearings running on stainless steel paths. The 
driving motor for the tubes is mounted in the 
carriage. 

Three drive units are housed in the lowest 
tube ; one is for shoulder rotation, one for the 
shoulder pivot by which the upper arm is moved, 
and one for the elbow pivot which controls the 
movement of the lower arm. The drives to the 
two pivots are transmitted through sets of gears 
mounted in the shoulder casting, followed, in 
the case of the elbow pivot, by a train of spur 
gears inside the upper arm. A _twenty-way 
slipring column, through which the electrical 
connections to the rotating section of the mani- 
pulator are made, is also housed in the lowest 
telescopic tube. 

On the lower arm there are two drive units, 
one for the wrist which gives continuous rotation 
in either direction, and the other for the grasping 
device. Two such devices are normally supplied. 

The more versatile of these takes the form of a 
hand with two jaws capable of a maximum 


opening of Sin and of applying a gripping force 
of any value up to 150 lb. The jaws are opened 
and closed by means of a parallelogram linkage 
driven by a rack which, in turn, is coupled to the 
drive unit by a differential gear. The torque on 
the arm of this gear is used to provide an indica- 
tion of the grip-pressure applied by the jaws, a 
spring deflected by movement of the arm being 
arranged to actuate a transducer. The alterna- 
tive device, which is mainly used for lifting duties, 
is a hook which can be driven against an anvil. 
The same drive unit is used for both the hook and 
the hand. 

The grasping devices can be interchanged 
remotely. The device already attached to the 
manipulator is driven into a fixture which grips 
it firmly and, at the same time, releases a locking 
ring on the wrist. The wrist is then rotated until 
the device frees itself. The other device, which 
is housed in another fixture, can then be attached 
to the manipulator by carrying out the reverse 
process, 

The basic elements of the manipulator can be 
assembled in a variety of ways to fit different 
sizes of cell, and can be arranged for other forms 
of mounting than that of suspension from a crab 
moving in a horizontal plane. 


ELECTRICAL DRIVES AND CONNECTIONS 


To give the machine the longest possible 
life under the effects of gamma radiation, 
the use of organic insulating materials has 
been avoided, as far as possible, in the elec- 
trical equipment. As the operator can at all 
times see the manipulator, either directly or 
through some remote-viewing device, he is given 


Power-operated manipulator erected for testing in a 
mock-up cell for the handling of radioactive materials 


control of the speeds of movement of the various 
components rather than direct control of their 
actual positions. He can vary the speed of each 
motion over a range of 8 to 1. 

All the motions are powered by variable- 
frequency, three-phase, squirrel-cage induction 
motors which require no brushgear, and no 
insulating material is needed in the rotors. The 
wire in the stator windings is insulated with 
silicone and glass and the slots are lined with 
mica; the solid insulation is made of silicone- 
bonded glass laminates. 

The small motors used for powering the arms 
of the manipulator are fitted with integral electro- 
magnetic brakes which operate from the motor 
flux. The brake linings are of phenolic-bonded 
asbestos which was chosen for its resistance to 
gamma-radiation damage. The larger motors 
for the long-travel, cross-traverse and telescopic- 
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tube drives are provided with separate shoe 
brakes with silicone-and-glass insulated coils. 
All of these brakes are essentially for holding, 
to stop movement in the event of a power failure. 
There are limit switches at both ends of the travel 
of each component to prevent damage to the 
machine by over-running. 

The wiring of the manipulator is done in a 
specially selected P.V.C. cable, P.V.C. being used 
in preference to polyethylene insulation because 
it remains more flexible up to quite high gamma- 
radiation dosages. The connection between the 
head and the base of the telescopic tubes consists 
of a self-coiling multi-core cable which is nor- 
mally stored in a cylinder at the base of the tubes. 
Those cables that are most likely to sustain 
damage are equipped with plugs and sockets so 
as to facilitate replacement. The plugs, the 
sockets, and the enclosures of the motor ter- 
minals are suitable for hosing with water, while 
they are live, for decontamination. The twenty- 
way slipring column in the lower telescopic tube 
is fabricated entirely from ‘“ Micalex.” All 
connections are made by silver-graphite brushes 
rubbing on silver sliprings, two brushes being 
used per ring. 

The electrical supply to the manipulator is 
carried by a P.V.C. multi-core cable resting on 
sheaves mounted at intervals along the side of 
the gantry track. A weighted take-up pulley is 
employed as a means of storing the cable. 

The variable-frequency supply for the manipu- 
lator driving motors is obtained from small 
motor-alternator sets which are housed, together 
with their associated control gear, in a separate 
floor-mounted cubicle. The alternators, which 
have a fixed excitation, are driven by variable- 
speed d.c. motors. Speed variation is obtained 
by means of magnetic-amplifier control in the 
armature circuits, the resulting outputs ranging 
from 14V to 110V and from 12-5 c/s to 100 c/s. 
The control windings of the magnetic amplifiers 
are fed from potentiometers which are coupled 
to two joysticks mounted in the front face of the 
control console. 

All the movements of the manipulator are 
controlled by these two joysticks. The joystick 
handles have simultaneous freedom of motion 
in four directions, each direction being associated 
with a corresponding movement of one of the 
manipulator components. The degree of dis- 
placement of the joystick is proportional to the 
speed of the corresponding manipulator move- 
ment. All motions of the joysticks are arranged 
to follow logically those of the manipulator so 
that a relatively unpractised operator can control 
the machine with ease. Control for the hand or 
hook has been designed’so as to permit adjust- 
ment of both the closing speed and the grip- 
force. These two properties are incorporated in 
one joystick motion so that low grip-force is 
associated with low speed, since a high speed of 
closing on to a delicate object is not a natural 
requirement. 

The outward thrust or grip-force between the 
hand jaws is indicated on an instrument mounted 
on top of the console. This instrument is non- 
linearly scaled from 0 Ib to 150 Ib so that the 15 lb 
graduation is in the midscale position, thus 
ensuring adequate sensitivity of indication when 
handling light or fragile objects. A further 
indication of grip-force is provided in the form 
of an audible signal from a variable-frequency 
oscillator so that the operator can, when neces- 
sary, concentrate on watching the manipulator. 
Switches for controlling the hoist block and for 
locking any of the manipulator motions in a 
given position are provided on the top of the 
console. 





CeraMic Toot Tips.—Ceramic tool tips now 
being marketed by Verrolec, Ltd., Balfour House, 
Finsbury Pavement, London E.C.2., are 4in 
square by #in high and are designed for use of all 
eight edges. The lathe tool holder into which the 
tips are mechanically clamped is designed to impart 
a rake and sideslope of 6 deg., and the tools must 
be set to cut 0-4 to 0-5mm below centre to ensure 
that they do not vibrate against the work. With 
these “S.P.K.” tool tips, the firm states, under the 

ified conditions, cast iron can be turned at three 
times the normal speed and steel at twice the norma! 
speed used with tungsten carbide tips. 
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Industrial and Labour Notes 


Wage Claims 

On Thursday of last week, the 
Industrial Court’s findings on the London 
busmen’s wage claim were announced. The 
Court recommended an increase of 8s. 6d. 
a week for bus and trolleybus drivers and 
conductors in Central London. There was 
no mention of any increase for maintenance 
workers in the garages or drivers and conduc- 
tors on London Transport’s country services. 
Shortly after the Court’s decision was made 
known, the Minister of Transport, Mr. 
Harold Watkinson, said that if the parties 
agreed to implement the award, the situation 
must conform with the Government’s 
“ beat the inflation ’”’ economic policy. Thus 
it must be met not by increasing general 
travelling costs but by making all possible 
internal economies and by increasing effi- 
ciency. On Monday, the London Transport 
Executive met representatives of the Trans- 
port and General Workers Union to discuss 
the award but no agreement was reached. 
The London Transport Executive indicated 
that it could not go beyond the terms of the 
Court’s award. It has been stated that a 
delegate conference of the busmen is to be 

held to consider the next move. 
Another wage claim has been further 
examined this week. On Monday, the 


Railway Staff National Tribunal began its 
investigation of demands submitted on behalf 
of all grades of British Railways’ employees. 
These demands have been made, individually, 
by the three railwaymen’s unions and have 


already been rejected by the British Transport 
Commission. The National Union of Rail- 
waymen has asked for a “ substantial 
increase,” the Associated Society of Loco- 
motive Engineers and Firemen for a 10 per 
cent increase, and the Transport Salaried 
Staffs Association for an unspecified amount 
to maintain the purchasing power of salaries. 


The Forty-Hour Week 

When the executive of the Confedera- 
tion of Shipbuilding and Engineering Unions 
met last week, it considered the rejection by 
the shipbuilding and engineering employers 
of the claim for a forty-hour week without 
any loss of pay. The decision reached was 
that the executive should seek further meet- 
ings with the two employers’ organisations 
concerned and put forward the suggestion 
that a forty-hour week should be introduced 
by progressive steps over an agreed period. 
The claim for a forty-hour week was 
formulated last autumn following a resolu- 
tion passed at the annual conference of the 
Confederation of Shipbuilding and Engin- 
eering Unions. That resolution authorised 
the executive to recommend such action as 
it might consider necessary, including an 
overtime ban, in pressing the claim. It has 
been stated that last week’s resolution 
suggesting the introduction of the forty- 
hour week by progressive steps contained a 
recommendation that, if satisfaction was not 
gained, the Confederation’s executive should 
again discuss “the implementation of the 

1957 annual conference resolution.” 


Employment and Unemployment 
According to the Ministry of Labour’s 
latest report on the employment situation, 
the number of people in civil occupations in 
Great Britain at the end of January was 
23,096,000 (15,306,000 men and 7,790,000 
women). This was 35,000 below the figure 


returned at the end of last year. The January 
total included 3,924,000 in the basic industries, 
9,284,000 in the manufacturing industries 
and 9,888,000 in other industries and services. 

In the manufacturing industries, there was 
an overall decline during January of 16,000. 
It was spread over most of the groups although 
there was increased employment in cloth- 
ing manufacture and vehicle building. In 
the latter group, there was an addition of 
3000 bringing the number employed to 
1,252,000. In “engineering, metal goods and 
precision instruments” the labour force 
declined by 2000 during January bringing the 
total number at work to 2,845,000, compared 
with 2,830,000 a year earlier. In “ other 
industries and services” the biggest changes 
in January were in building and contracting 
and in the distributive trades. The figure 
for building and contracting declined by 
11,000 to 1,459,000 ; in January last year 
the employment total was 1,508,000. In 
the manufacturing industries, the number of 
operatives working short time in the week 
ended February 1, was 82,000 which was 
2000 more than in the preceding month. 

The Ministry’s report says that, in the 
five weeks ended February 12, the employ- 
ment exchanges filled 184,000 vacancies. 
The number of vacancies notified to the 
exchanges but remaining unfilled on February 
12, was 209,000 which was 11,000 less than 
in January. As to unemployment, the 
report states that on February 17 there were 
424,547 people registered as out of work, 
compared with 395,527 a month earlier. 
The February figure, which represents about 
1-9 per cent of the total number of employees, 
included 392,820 wholly unemployed and 
31,727 who were temporarily stopped. 


Industry’s Expenditure and Stocks 


The Board of Trade has made some 
provisional estimates of capital expenditure 
by manufacturing industry in the fourth 
quarter of last year. These estimates indicate 
that capital expenditure was about 2 per cent 
higher than a year earlier. This compares 
with increases of 13 per cent, 9 per cent and 
5 per cent respectively during the first three 
quarters of 1957. In the final quarter of the 
year, the rate of increase of expenditure on 
plant and machinery was much the same 
as in the third quarter, the smaller total 
increase being accounted for mainly by a 
larger decrease in expenditure on building. 

The Board of Trade has also made a 
provisional assessment of the value of stocks 
and work in progress in manufacturing 
industry in the fourth quarter of 1957. 
The indications are that there was no appre- 
ciable change from the third quarter. The 
Board says that this estimate must be com- 
pared with an increase of 2 per cent during 
the third quarter of 1957 and of 14 per cent 
in the final quarter of 1956. The Board adds 
that this is the first time, since quarterly 
returns were instituted at the end of 1954, 
that there has been no increase in the total 
value of stocks. The estimate of no change 
in the total for the fourth quarter has been 
arrived at on the basis of there having been 
small increases in the value of materials and 
fuel and finished goods and a decrease in 
the value of work in progress. The pro- 
visional estimate of the change in the value of 
stocks and work in progress in manufacturing 
industry between the beginning and end of 
last year is of an increase of about 8 per cent ; 


the increase over the whole of 1956 was of 
the order of 10 per cent. 


Iron and Steel 


Steel production in February averaged 
427,500 tons a week, compared with 407,100 
tons in January and 432,100 tons a week in 
February last year. Pig iron production in 
February was at the rate of 272,700 tons a 
week ; in January it averaged 271,000 tons a 
week and in February last year 267,600 tons a 
week. 

The Iron and Steel Board says that steel- 
making capacity is expected to increase 
further during the course of the present year. 
There should be capacity available for the 
production of 23,500,000 tons of steel this 
year on a fifty-three week basis, or 23,200,000 
tons on a fifty-two week basis. This means 
that capacity in 1958 is expected to be 
1,500,000 tons higher than the actual pro- 
duction in 1957. The Iron and Steel Board 
makes the point, however, that production 
this year is likely to be determined more by 
demand than supply considerations, apart 
from strip mill products and heavy plate ; 
the demand for these descriptions still exceeds 
the supply from home sources. 

The Board has now assembled statistics of 
finished steel consumption in the United 
Kingdom last year. Over the whole year, 
consumption amounted to about 13,575,000 
tons, which was virtually the same as in 
1956. In the final quarter of last year, 
however, consumption was approximately 
4 per cent higher than in the comparable 
period of 1956. It should be noted that 
during 1956 the trend of consumption was 
downward, largely on account of some 
recession in the motor-car and durable 
consumer goods industries. In the latter 
half of last year steel consumption by 
these industries recovered sharply. 


Future of the Steel Industry 


At the annual general meeting of the 
British Iron and Steel Federation, on Tues- 
day, the president, Sir Andrew McCance, 
commented on the Labour Party’s proposals 
for the future of the steel industry. The 
industry’s future policies, he said, were based 
on its solid achievements since the war ; 
steel output had risen by 75 per cent and 
productivity by 40 per cent. An average of 
£2,000,000 a week was now being spent on 
development. Exports of steel and goods 
made from steel, Sir Andrew continued, 
represented more than half the total value of 
British exports and this country’s steel prices 
compared favourably with overseas prices. 

Yet, Sir Andrew commented, all this was 
overshadowed by a threat of nationalisation. 
The industry had on occasion been accused 
of inefficiency, but all standards of com- 
parison proved the contrary. It had been 
alleged, Sir Andrew went on to say, that the 
industry lacked proper check or supervision 
and that public ownership was therefore 
necessary for the economic planning of the 
nation’s affairs. But the industry had, in 
fact, worked for many years in the closest 
co-operation with the Government of the 
day, and all targets in the post-war develop- 
ment plans had been discussed and agreed 
with the Government irrespective of political 
persuasion. Moreover, the industry was 
under the constant and effective supervision 
of a strong and independent Iron and Steel 
Board appointed by the Government. 
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Leipzig Spring Fair 


Al the Leipzig Spring Fair, which took place 
during the period March 2-11, over 9600 ex- 
hibitors from forty-three countries were represent- 
ed. The Fair is broadly divided into a sample fair, 
to which were devoted seventeen pavilions and 
sixteen buildings, and the technical fair with 
twenty-two halls and an open-air space. Of 
the total exhibition area of 290,000 square 
metres, the technical fair occupied 190,000 
square metres, of which 110,000 square metres 
were under roof and 70,000 square metres in the 
open. While the strongest contingents were 
provided by the two German states (about 6500 
industrial undertakings from the German Demo- 
cratic Republic and 1450 from the German 
Federal Republic), the international character of 
the event was well evidenced by collective 
exhibits from the U.S.S.R., China, Bulgaria, 
Poland, Hungary, Czechoslovakia, Yugoslavia, 
Belgium, Denmark, Finland, France, Great 
Britain, the United Arab Republic (Egypt), the 
United Arab Republic (Syria), Greece, India, 
Morocco, Austria, Norway, Columbia, Argen- 
tina, Uruguay and Spain. As regards the tech- 
nical fair, pressure on space had to be met by 
reducing the area originally allotted to East 
German exhibitors by cutting down the showing 
of standard lines and concentrating on special 
items and new designs. 

The interest which the Leipzig Fair is again 
beginning to attract is due to two main factors. 
By long tradition—the sample fair goes back to 
the early thirteenth century—Leipzig, on account 
of its geographical position, is important as a 
meeting place of East and West, an aspect which 
is accentuated by the present political division. 
Secondly, the continuing improvement in East 
Germany’s economic position is increasing the 
country’s importance as a trade partner. The 
volume of trade with the eastern countries last 
year increased by 25-4 per cent, while western 
trade grew by 23-7 per cent, as compared with 
1956. Production in 1957 is stated to have been 
two-and-a-half times greater than in 1950, 
making East Germany the fifth largest producer 
in Europe. Foreign trade last year amounted 
to some 13,500 million roubles, compared with 


nearly 11,000 million in 1956, and 3500 million 
in 1950. 

Among over 100 British firms which took part 
in the Leipzig Spring Fair were Imperial Chemical 
Industries, the Guest, Keen and Nettlefolds 
Group, Marconi, Pye, Rolls-Royce (oil engines), 
Rootes, Rover, Standard Motor Company, 
Massey-Harris-Ferguson, and the Brush group. 

The largest section of the technical fair, 
281,000 square metres, was taken up by a very 
full representation of East German industry. Of 
foreign participation, the largest was that of the 
Soviet Union, which exhibited in its own pavilion 
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Particular attention was aroused by the 
pavilion of the now two-year-old East German 
aircraft industry, which exhibited, in model form, 
two passenger airliners, as well as full-size 
engines for these aircraft, two designs of high- 
performance gliders, and a number of com- 
ponents, instruments and accessories. 

One model represented the “IL-14P,” of 
which an actual example had already been shown 
last year. This twenty-six-seater airliner, of 
17,000 kg all-up weight and 12,100 kg empty 
weight, has a span of 31-7m, is 21-3m long and 
7:9m high, and has a wing area of 100 square 
metres. Powered by two “ ASch 82T ” fourteen- 
cylinder radial engines driving four-bladed 
** AW-50”’ variable pitch propellers of 3-8m 
diameter, the aircraft is designed for a cruising 
speed of 320km per hour and has a service 
ceiling of 6500m. Fitted with a tricycle under- 
carriage, it is a develop- 
ment of the well-known 
Russian ‘‘IL-14”’ 
eighteen-seater. It is now 








Fig. 2—Automatic heat-treatment plant for roller 


bearing 
portion contains the oil bath, top right is the medium-frequency heating coil ; 
on the left, the control panel—Veb Elektromotorenwerk Géllingen 


a cross-section of its production of consumer as 
well as capital goods ; the second largest was 
that of Czechoslovakia. It is beyond the scope 
of this article to attempt a complete survey and 
in what follows we mention a few selected items 
which may be of interest to our readers. 
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A—Bed crosshead. 
B—Saddle. 
C—Workpiece slide. 


D—Support bearing. ’ 

E—Bed. P—Workpiece support. 

F—Workpiece. Bed. 

G—Workpiece support. — Headstock. bsaitil are 
H—Piston rod. S—Gearbcx. * 
I—Movable control platform. T—Faceplate. 


J—Chip conveyor. 


K—Broaching tool bed. 
L—Broach slide. 
M—Too! holder. 
N—Broaching tools. 
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Fig. 1—Broaching machine ‘‘ ZRZ 7100 x 50 ’’ for the rapid production of gear wheels up to 7-1m diameter 








in service with the East 


German “ Lufthansa ’”’ 
and Polish airlines. 
The “ASch 82T”’ 


engine which was a!3o 
shown is, as will be 
recalled, a 2 x 7-cylinder 
air cooled radial design 
giving 1873 b.h.p. at 
2600 r.p.m. and weighing 
1080 kg. 

The other machine, of 
which the prototype is 
nearly completed, is the 
forty-eight to seventy- 
two-seater, normally 
fifty-seven-seater, jet air- 
craft * 152,”’ of which 
a freight version is also 
planned. Destined for 
intermediate ranges of 
1000-3000km, it will 
travel at 800-850km per 
hour at heights of 10- 
1200m. Principal dimen- 
sions are length 31:40m, height 9-12m, span 
26:80m, and wing area 138 square metres. It 
has a maximum all-up weight of 46-5 tonnes, 
with a useful load of 5-5 tonnes and is powered 
by four “ 014°’ jet engines of 3150 kg starting 
thrust. The “014”’ engine, of which one com- 
plete version and various subassemblies were 
shown, has a twelve-stage axial compressor, 
annular combustion chamber with twelve burner 
chambers, and a two-stage turbine. Its specific 
consumption for a static thrust of 3150kg is 
stated to be approximately 0-85 kg per kilo- 
gramme-hour. Both the aircraft and its engine 
are stated to be entirely new designs. 

The two gliders shown are in series production. 
They were the “ Libelle”’ 16-50m span, single- 
seater (all-up weight 230kg), and the “ Lehr- 
meister ’’ two-seater of 17m span, with a maxi- 
mum all-up weight of 480 kg. 

A 120-ton Cy-C, electric goods and express 
locomotive, the ‘“* E05-30," was shown by 
V.E.B. Lokomotivbau und Elektrotechnische 
Werke “ Hans Beimler,’’ Henningsdorf/Beriin 
(V.E.B. = Volkseigener Betrieb, “ nationally- 
owned undertaking’’). This is a development of 
another L.E.W. locomotive, the ‘* E05-2,’’ of 
which a model was shown and which in turn has 
been developed from a By-By locomotive. The 
** E05-30,”’ of which thirty were delivered last 
year to Poland, has a length over buffers of 
18,700mm, a width of 3050mm, and height 
above rails of 4480mm. Its six motors develop 
3180kW and a pull of 22,500 kg (both hourly 
ratings). Designed for a maximum speed of 
120km per hour, its starting pull is 36,800 kg. 
The bogies are a kingpin design. For starting, 
all six 1500V d.c. motors are placed in series; 
during running three pairs of motors are operated 
from the 3000V overhead wire. 

Shown as a model was the “ EL 1/01 ”’ 150- 
ton B,-B,-B, heavy goods locomotive, built for 
the U.S.S.R. This engine has an hourly rating of 
6x 350kW, 24 tonnes pull. Maximum speed and 
starting pull are, respectively, 65km per hour and 
30 tonnes. The engine has a twin frame, each 


races. The central 
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half being hinged to the central bogie, and in this 
way is a development of an earlier design with 
three linked superstructures, 

A very full range of East German machine 
tools was on view, among them many new 
developments. V.E.B. Zahnschneidemaschinen- 
fabrik Modul, Karl-Marx-Stadt, showed an 
automatic gear and worm wheel milling machine 
for gears of 200-2000mm o.d., and up to module 
20, equipped with twenty-four feeds from 
0-0315mm to 6-3mm per one revolution of the 
workpiece. The machine is also suitable for 
internal gear milling by means of end mills. 


The same firm exhibited the model of a very 


large gear broaching machine for straight spur 
gears of up to 7100mm outer diameter and for a 
range of modules from 15 to 50. The machine, 
the “ ZRZ 7100 x 50,”" of which the prototype is 
in Magdeburg, can cut teeth up to 700mm wide 
in wheels up to 1100mm wide (Fig. 1). The 
broaches are arranged on the faces of a hexa- 
gonal prismatic drum which is hydraulically 
operated at speeds which are infinitely variable 
between 0-5m and 15m per minute. The stroke 
of the tool carrier is 3600mm and the maximum 
cutting force is 50 tonnes. For setting up, 
spindle speeds of 0-1 to 0-25 r.p.m. have been 
provided, while the hydraulically unloaded work 
carrier for workpieces of up to 130 tons can move 
on its bed with speeds of 150mm per minute for 
coarse and 12mm per minute for fine adjustment. 

Cutting is carried out on both the forward 
and reverse stroke of the tool carrier, successive 
sets of broaching tools being arranged to face in 
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vertical arm is mounted which can be turned 
through 180 deg. about a horizontal axis. This 
arm carries at one end the moulding table and 
its operating air cylinder, at the other the pressure 
cross-head which can swing into and out of 
position about a vertical axis. Operation com- 
prises the following stages : jolting ; swivelling-in 
of the cross-head and squeezing, turning, vibrat- 
ing and beginning of lifting, lifting; turning 
back and swivelling cross-head out of position. 
Each of the three main stages is initiated by a 
push-button. Overlapping of some of the 
operations reduces the overall time substantially. 
The bearing of the turn-over shaft is protected 
during jolting by a supporting device. 

In the field of grinders, Technoimpex, P.O.B. 
183, Budapest 62, showed the “ LKO2”’ surface 
grinder, specially designed for the accurate 
machining of surfaces which are inaccessible to 
the ordinary machine. The model “ LKO2” 
comprises a directly-driven grinding spindle, 
mounted on a horizontal arm with 660mm over- 
hang to centre of the spindle, in such a way that 
the head can be swivelled about two axes which 
are, respectively, parallel and perpendicular to 
the arm. The arm itself can be raised and lowered 
on a column by a rack and pinion drive over 
520mm, with additional fine adjustment over 
25mm. The column is mounted in a cee-shaped 
casting provided with a flat base measuring 
680mm by 460mm. By means of an air cushion 
operating from the normal compressed air 
supply (5-6 atmospheres), the grinder can be 
floated on a surface table and can readily be 


Fig. 3—12-5-ton auto crane: crane and wheels are driven by the same engine—K. and L. Steelfounders and 
Engineers, Ltd. 


opposite directions. After each stroke the tool 
carrier is indexed and the workpiece fed in for 
the next cut, the cutting depth amounting to 
0-Imm to Imm. During cutting, the workpiece 
is clamped by hydraulically operated toggles. 
Operation is programme controlled, and a 
bucket conveyor has been provided to convey 
the large quantities of chips from underneath the 
machine into trolleys. Output is stated to be 
three to four times that obtainable by milling; 
the accuracy attainable is claimed to be IT9 to 11, 
satisfactory for such applications as, for instance, 
rings for cement kilns. ; 

A jolt-squeeze turn-over moulding machine 
was shown by V.E.B. Giesserei und Maschinen- 
bau “* Ferdinand Kunert,”” Schmiedeberg (Bezirk 
Dresden). This machine is available for semi- 
or fully automatic operation, with pneumatic 
sequence control. It comprises a bed on which a 


moved about by means of two handles fitted to 
the base. Extensions for the grinding spindle are 
supplied with the machine. 

An electric calculator for the rapid determina- 
tion of cutting conditions was exhibited by 
Strojexport, Prague, Czechoslovakia. The instru- 
ment possesses eleven dials arranged in three 
rows of four, three and four dials, and four 
indicating instruments with central zero point. 
For determining the cutting conditions for steel 
and cast iron, when using tungsten carbide or 
high-speed steel, the lower dials are set to the 
given conditions of cutting diameter, hardness 
of workpiece, nature of cut (roughing or finishing 
of steel, roughing of castings) and material of the 
cutting tool, cutting angle, cutting depth, feed 
per revolution, and permissible tool life. By 
adjusting the dials of the upper row until all 
instruments read zero, the unknown quantities : 
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cutting speed, driving power, revolutions per 
minute, and time to machine a Jength of 100mm, 
can be read off. The instrument measures 
430mm by 500mm by 195mm and is designed for 
connection to 220V, 50 c/s, single phase. 

For hardening ball and roller bearing races, 
V.E.B. Elektromotorenwerk Gdollingen, Géllingen 
(Kyffh.) exhibited a fully automatic machine, 
illustrated in Fig. 2, which operates with a 
medium frequency of 8000 c/s for small races 
down to 10mm diameter, and 2400 c/s for the 
larger sizes. The workpieces arrive on a chute 
and are pushed one after the other at intervals 
of about fifteen seconds into the heating coil, the 
length of which is given such a value that the 
required minimum soaking time is reached. The 
races are eventually pushed out at the far side 
of the coil and roll over a chute into the oil bath, 
the length of the chute being such that the work- 
pieces are cooled below the transformation point 
before falling on to a conveyor which removes 
them from the machine. Numerous controls 
permit the maintenance of correct conditions. 

K. and L. Steelfounders and Engineers, Ltd., 
Letchworth, Herts, exhibited for the first time 
the Jones “* KL 10-10 travelling crane’’ (Fig. 3). 
This crane has a single power unit for driving 
the crane on the road, at speeds of up to 48km 
per hour, as well as for its operation. This is a 
Leyland ‘‘ 0.600 ”’ diesel engine, giving an output 
of 125 b.h.p. at 1800 r.p.m. The transmission is 
through a five-speed gearbox and differentials to 
either the four rear wheels or all six wheels. 
Steering is power-assisted. All wheels have 
compressed air brakes, the compressed air system 
also serving to inflate the tyres when necessary. 
At each side of the frame two supporting jacks 
are fitted. When these are being used, loads up 
to 12,500 kg can be raised at a radius of 3-1m. 
Hoisting speeds are 30m, 15m and 10m per 
minute, depending on whether single, double or 
triple purchase is being applied. Full circle 
slewing can be carried cut in twenty-four seconds. 
The chassis has a turning circle of 12-2m, 
Gradients up to | in 6 can be negotiated without 
load. The crane controls can be operated from 
inside the driving cab from a second, rearward- 
facing seat equipped with a duplicate set of 
driving controls. 


British Trade Fair at Lisbon 


A British Trade Fair is to be held in Lisbon 
from May 29 to June 14, 1959. It will be orga- 
nised by British Overseas Fairs, Ltd., on behalf 
of the Federation of British Industries, and will 
be held in Lisbon’s new and well-equipped 
Exhibition Hall, which has been used for only 
one previous exhibition. Britain is Portugal’s 
best customer, and traditionally Britain has 
always been the principal exporter to Portugal, 
but recently Germany has taken the lead in the 
Portuguese market, though she buys from 
Portugal only a relatively small proportion of 
goods in return. The time is therefore considered 
ripe for a special endeavour by British industry 
to regain the lead in the Portuguese market. 


Research Reactor ‘*‘ EL.3”’ 


It is announced that the research reactor 
““EL.3”’ of the Centre d’Etudes Nucléaires, 
Saclay, France, reached a thermal output of 
10MW on March 8. This is a materials testing 
reactor, the installation of which completes the 
range of materials testing facilities at the C.E.N. 
in particular. It is a ten times more powerful 
source of neutrons than the “* EL.2,’’ which has 
been functioning since 1952. For this reason, it 
is possible to carry out test at ten times the speed 
previously possible ; the reactor will also produce 
radioactive isotopes, a thing which the “* EL.2” 
could not do. 

The “‘ EL.3”’ has been in operation at a low 
level of output since July 4, 1957. On December 
22, an output of nearly 3MW was reached. At 
the level attained on March 8, over 8x 10" 
neutrons per square centimetre per second were 
emitted, placing this reactor amongst the most 
powerful of its kind which are known, i.e. not 
counting the U.S.S.R. It takes third place behind 
the American M.T.R., which develops 5x 10‘ 
neutrons per square centimetre per second. 
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Shippingport Atomic Power Station 
in Pennsylvania 


BY OUR AMERICAN EDITOR 


No. I 


The first American full-scale atomic power station devoted exclusively to peaceful 
uses began operation in December, 1957. The station is situated on the Ohio River 
at Shippingport, Pennsylvania, about 25 miles from Pittsburgh, and was built jointly 
by the Duquesne Light Company, the Westinghouse Electric Corporation and the 
U.S. Atomic Energy Commission. The plant employs a pressurised light water 
reactor and utilises turbo-electric generating equipment of conventional design. 
The power station is already producing a net output of 60MW and is expected 
eventually to turn out at least 1\OOM W of electricity. 


| be JULY, 1953, the Westinghouse Electric 
Corporation, of Pittsburgh, Pennsylvania, was 
given the responsibility by the U.S. Atomic 
Energy Commussion tor the development and 
design of a pressurised light water reactor 
(“ P.W.R.”) and a primary coolant circuit 
intended as the heat source tor generating civilian 
electric power. In October, 1953, the A.E.C. 
formally announced the award of this contract 
to Westinghouse and, at the same time, invited 
American industry to propose ways and means 
whereby it might participate in the project and 
help defray the costs invoived. In March, 1954, 
following the receipt and analysis of nine pro- 
posals, the Commission announced that an 
offer made by the Duquesne Light Company, of 
Pittsburgh, Pennsyivania, was most favourable 
to the U.S. Government and would be accepted. 
The offer stipulated that Duquesne would furnish 
a site for the entire * P.W.R.”’ project, that 
Duquesne would build an electric generating 
plant, that it would contribute 5,000,000 dollars 
toward the cost of the reactor plant, and that it 
would operate the overall plant at no cost to 
the U.S. Government. In addition, Duquesne 
will purchase steam produced by the reactor 
plant at certain specified rates which vary from 
48-3 cents per million B.Th.U. during the first 
ear to 60-3 cents per million B.Th.U. during 
the fifth year. oe. 

In April, 1954, the Atomic Energy Commission 
announced that this first large-scale atomic 
power plant would be built near the village of 
Shippingport, Pennsylvania, on the south bank 
of the Ohio River about 25 airline miles from 
Pittsburgh. The ground breaking ceremony, in 
which President Eisenhower participated, took 
place on September 6, 1954. The following 
general specifications were given to the Westing- 
house Electric Corporation at the beginning of 
the present scheme :— 

(1) Generation of at least 60MW of useful 
electric energy. 

(2) Use of a light water cooled and moderated, 
slightly enriched uranium reactor. 

(3) Use of steam conditions of 600 Ib per square 
inch absolute, saturated or higher. , 

(4) Fuel element life to be as long as possible 
between chemical reprocessing. 

(5) Refuelling to involve only a minimum 
shut-down period. 

(6) Conventional central station steam, elec- 
tric and auxiliary systems to be employed. 

At the initial stage of the present scheme, the 
company felt that the most serious problem 
concerned the development and design of the 
nuclear core. The two major aspects of this 
problem involved the development of suitable 
materials for the reactor and the development of 
basic design data and relationships capable of 
being used to calculate the nuclear design of the 
reactor core. Up till 1953, the company knew of 
no fuel material having corrosion resistance 
characteristics and radiation stability which 
showed promise of meeting the conditions laid 
down in the specifications. It was therefore 
decided to give priority to the production, testing, 
and study of many potential fuel materials. A 
considerable effort went into the development of 
suitable structural materials and the fabrication 
of fuel into various shapes. An _ extensive 
“in-pile” test programme was established for 
testing both sample materials and sample fuel 


elements. This work involved the design, 
fabrication, and installation of several high 
temperature, high-pressure test loops for use in 
the Canadian nuclear reactor at Chalk River 
and the Materials Testing Reactor (“‘ M.T.R.”’) 
at the National Reactor Testing Station in 
Idaho. The bulk of the effort in the field of 
reactor design was aimed at developing informa- 
tion necessary to choose a fuel element shape 
and to establish the thermal design of the reactor. 
This programme involved preparing a number of 
different core designs associated with various 
fuel elements. It involved heat transfer studies to 
develop the basic data required to prove the 
design ; and, in this respect, use was made of a 
special fuel element burn-out test loop. In 
addition, preliminary designs were made of the 
primary coolant system, including a determina- 
tion of the number and size of the primary 
loops required, the methods to be used in 
constructing individual components, and the 
preparation of specifications for items requiring 
extended deliveries. 


GENERAL PLANT DESIGN 


The basic diagram of the reactor and the steam 
plant is shown in Fig. 1. The nuclear reactor as 
the heat source produces a minimum full power 
rating of 790 x 10° B.Th.U. per hour. The 
nuclear core is a right circular cylinder consisting 


TOTAL STEAM FLOW = 861,000 LB. PER HR 
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@ steam generator, 16in gate isolation valves, and 
the necessary inter-connecting piping of 18in 
O.D. High-purity light water serves as both 
the coolant and moderator in this plant. This 
water is under a pressure of 2000 Ib per square 
inch. The flow through the nuclear core is 
45,000 gallons per minute for three loops. 
At full power the inlet water temperature to 
the reactor is 508 deg. Fah. and the outlet tem- 
perature is 524 deg. Fah. The water velocity in 
the 18in pipes is approximately 30ft per second 
with a velocity of between 10ft and 20ft per second 
in various parts of the nuclear core. The total 
pressure drop around the main coolaat loop is 
105 Ib per square inch, and this drop is divided 
about equally between core, steam generators, 
and piping. 

The coolant enters the bottom of the reactor 
vessel where 90 per cent of the water flows 
upward between the fuel plates and rods, with 
the remainder by-passing the core in order to 
cool adequately the walls of the reactor vessel 
and the thermal shield. After having absorbed 
heat as it goes through the core, the water leaves 
the top of the reactor vessel through the outlet 
nozzles. It then passes through two | 6in isolation 
valves in series and goes through the heat- 
exchanger section of the steam generator. The 
water then flows through the canned-motor 
pump and back through the inlet isolation valve to 
the bottom of the reactor, completing the cycle. 

Isolation valves are situated immediately 
adjacent to the reactor inlet and outlet nozzles 
of each of the four loops. These valves permit 
the isolation of any loop of the reactor plant, to 
provide maximum protection to the reactor and 
to allow maintenance being performed while the 
remainder of the loops are in operation. The 
main coolant flows through the inside of many 
hundreds of small stainless steel tubes in the heat- 
exchanger section of the steam generators. These 
heat-exchanger tubes are surrounded by the 
water of the secondary system, which is heated 
by the primary coolant in the tubes. Wet steam 
is formed, which passes upward through the 
risers and enters the steam-separator portion of 
the steam generator. Here the moisture is 
removed and returned to the heat-exchanger 
section through the downcomers. The dry and 
saturated steam at 600 Ib per square inch 
absolute at full power leaves the top of the 
Steam separator and goes 
to the steam turbine. 

The selection of the 
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Fig. 1—Basic diagram of nuclear reactor and steam plant 


of assemblies of enriched uranium in clad plates 
and natural uranium in tubes. These assemblies 
are supported in a bottom plate and top grid, 
which, in turn, are supported from a ledge of the 
reactor pressure vessel. This vessel is a cylinder 
with a hemispherical bottom and a removable 
hemispherical top closure. Coolant enters through 
four nozzles at the bottom of the reactor and 
leaves through four nozzles at the top. 

The reactor plant consists of a single reactor 
heat source with four main coolant loops. Three 
of these loops are required for producing the 
60MW minimum design power of the plant. 
Each loop consists of a single-stage centrifugal 
canned-motor pump, a heat exchanger section of 





inch represents about the 
highest practical pressure 
with present-day tech- 
nology. Above this pres- 
sure the cost of components rises quite rapidly. 
The nominal operating pressure consistent with 
a 2500 Ib per square inch design pressure is 
2000 Ib per square inch, for which the saturation 
temperature is 636 deg. Fah. The maximum 
metal surface temperature for the fuel selected 
is, therefore, a few degrees below this value. The 
cost of a core usually increases with increase in 
metal surface temperature. 

The primary coolant temperature and flow 
are determined by a proper balance between such 
factors as the cost of core pumping-power costs 
and steam generator costs. Increasing the flow 
of coolant for a given inlet temperature and 
power causes a decrease in core cost. The higher 
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the inlet temperature, however, the higher the 
core cost. Increasing the inlet temperature gives 
lower steam-generator costs. By a series of 
design approximations, the most economical 
overall design parameters for the given set of 
conditions was obtained. 

In general, the cost of equipment can be 
minimised by making the indiviaual units larger 
and thus reducing the number required. There 
is, however, a competing factor in the increased 
mechanical complexity and fabrication difficulty 
associated with increased component size. The 
four loops selected result in units, such as 
primary coolant pumps, valves and piping, that 
are about as large as is practical with the present 
technology. The use of four loops gives the 
plant considerable operating flexibility because 
any one or even two loops can be shut down and 
even repaired without shutting down the remain- 
ing loops. The shielding between loops in the 
plant container makes this possible from a 
radiation standpoint. 

One advantage of the design chosen is flexi- 
bility. This means that at any time, even after 
operation has begun, the core can be rearranged 
and the number of control rods changed to take 
advantage of knowledge gained in the critical 
experiment programme. It also may be desirable 
to rearrange the fuel sub-assemblies at various 
times during the core life to compensate for 
reactivity changes or to equalise fuel burn-up. 

Great improvements probably can be made in 
the nuclear cores for this plant. To take advan- 
tage of this, the reactor vessel and the primary 
coolant system have been arranged to accom- 
modate cores considerably larger than the first 
one and with flow and pressure drop require- 
ments covering a broad range. It has already 
been shown that the first core will produce 
substantially more power than the 60MW 
minimum plant rating. It is also expected that 
sufficient information will be obtained from the 
operation and test of the present first core so that 
subsequent cores may produce sufficient heat 
energy to be compatible with the 10OOMW rating 
of the turbine generator. Due to lack of basic 
knowledge on pressurised water reactor plants, 
a considerable number of rather costly safety 
measures, such as the plant container, have been 
included. The experience gained in the operation 
of this plant will enable such measures to be 
evaluated and therefore possibly to be removed 
from future plants. 


COMPONENT DESIGN 


To restrict the spread of radioactivity in the 
event of a dual casualty (i.e. rupture of the 
primary coolant system and subsequent melting 
of the nuclear core with attendant release of 
fission products) the nuclear part of the plant is 
enclosed completely inside a steel container. 
This container is sized to contain the pressure 
created by a rupture of the primary coolant 
system of the most adverse size, including the 
effect of the stored energy in the water and the 
metal as well as any conceivable energy release 
due to a zirconium-water reaction. The plant 
container is divided into four units connected by 
large tubular ducts. The reactor vessel is situated 
in the spherical section, and two of the main 
coolant loops are in each of the adjacent cylin- 
drical sections. The fourth cylindrical section is 
connected into the other three and contains the 
auxiliary systems. 

The reactor vessel (as shown in THE ENGINEER, 
January 20, 1956, page 112) has an overall height 
of 33ft, with a cylindrical section with a nominal 
wall thickness of 84in. The vessel was constructed 
at the Chattanooga works of Combustion 
Engineering, Incorporated, in Tennessee. It was 
designed to withstand a 2500 Ib per square inch 
gauge internal pressure at 600 deg. Fah. At the 
rated load 26,000,000 Ib of primary coolant water 
enters the vessel each hour through four inlet 
nozzles and passes through the core, where the 
temperature is raised from 507 deg. to 
542 deg, Fah. The dry weight of the vessel is 
235 tons, of which the shell portion weighs 
150 tons and the removable top head 85 tons. 
In addition, the vessel contains thermal shields, 
a core assembly and other equipment having a 
total weight of an additional 100 tons. The 
internal diameter is 9ft lin and the length from 
the inside of the lower head to the inside of the 
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top head is 21ft 3in. The top head is fastened to 
the shell section by means of forty-two 6in 
diameter studs, each 804in long. Each stud with 
its accompanying nuts weighs 700 Ib. To secure 
the head to the vessel shell these studs are 
elongated by heat supplied from electric heaters 
extending into the centre of the studs so that the 
nuts can be turned through a predetermined 
angle to induce the required stud tension when the 
studs cool to ambient temperature. The stud 
tension required to maintain contact of the 
mating surfaces of the head and shell under design 
conditions is 40,000 Ib per square inch. The 
removability of the head is a design requirement 
to facilitate the servicing of the interior of the 
vessel. Since the hot primary coolant water 
circulated through the reactor vessel is corrosive, 
the internal portions of the vessel are clad with a 
din minimum thickness of a corrosion-resistant 
stainless steel. The hemispherical bottom head 
and shell courses were fabricated from manga- 
nese-molybdenum clad plate having 6in and 
8}in minimum thicknesses respectively. These 
integrally clad plates were fabricated by the 
Lukens Steel Company. The massive head 
hemispherical portions of the removable head 
could not be procured with the stainless steel 
integrally clad. In order to clad these thicker 
sections a special device for cladding the base 
metal by weld deposit was developed at the 
Chattanooga shops of the company. The base 
material of the vessel is manganese-molybdenum 
steel, meeting the requirements of the A.S.M.E. 
Material Specification SA-302, Grade B, which 
calls for a minimum tensile strength of 80,000 Ib 
per square inch. The specified composition is 
manganese 1:10 to 1-50 per cent, molybdenum 
0:40 to 0:60 per cent, and carbon 0-27 per 
cent. The stainless cladding is A.L.S.I. Type 
304-L, 18 per cent chromium, 8 per cent nickel 
steel, with a maximum specified carbon of 
0-03 per cent. The bond between the cladding 
and the base metal must be sufficient to meet the 
shear test requirements under A.S.M.E. Speci- 
fication SA-264, and the continuity of bond was 
ensured by ultrasonic reflectoscope inspection of 
100 per cent of the plate surfaces. Some idea 
of the problems regarding manufacturing of the 
reactor vessel can be gained by realising that the 
parts making up the vessel were the biggest and 
the heaviest of their kind ever made by the firm. 
The procurement of plate material presented 
one of the more difficult problems. This involved 
getting very thick and heavy clad plates with an 
integral bond between the clad and backing 
plate. The flanges for the vessel and heads 
presented difficult alloy-steel forging problems, 
which were finally solved by the Bethlehem Steel 
Company. After forming the parts, the mating 
edges were machined to provide welding grooves. 
All of the welding operations were required to be 
performed while the parts were kept hot, thus 
increasing the difficulties of fabrication. Welding 
of the thicknesses involved up to 10in required 
very close control of the welding technique. 
Radiographing of the welds joining the various 
parts was performed on a 15MeV betatron. The 
heat-treatment of all welds was done in large 
heat-treating furnaces at elevated temperatures 
to relieve the stresses in the material. On some 
parts the accumulated heat-treating time 
amounted to about sixty days. All clad surfaces 
were inspected with a dye penetrant fluid to 
ensure the absence of any minute flaws. All 
the backing plate surfaces were inspected with 
a magnetic particle test to ensure freedom of 
defects. The machining operation was_per- 
formed using optical methods to align various 
matching machined surfaces. 

The vessel is supported by the neutron shield 
tank at a point just below the vessel flange. This 
permits the vessel to grow due to thermal expan- 
sion with a minimum increase in main-loop 
piping stresses. The entire vessel is thermally 
insulated with about 4in of glass-wool insulation. 
The core assemblies are supported in a stainless- 
steel cage consisting of a barrel, a bottom plate 
and a support grid. The cage is nearly 8ft in 
outside diameter and slightly over 13ft high. 

A pump in each of the loops circulates coolant. 
The pump utilises a single-winding motor of 
1200kW capacity, which can be connected to 
run at two speeds. The motor weighs about 
20,000 Ib and is mounted in the cast stainless 
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steel volute of the pump. Two hydraulically 
operated main stop valves are required in each 
loop. One of these valves is a parallel-disc gate 
valve, hermetically sealed and provided with an 
integral cylinder and piston method of operation. 
Latches hold it in the closed position. The 
nominal size of the valve opening is 16in 
with ports tapered to an 18in pipe size. The 
valve is designed for normal operation at 
differential pressures of 600 Ib to 1000 ib per square 
inch across the piston, but can withstand stresses 
resulting from emergency application ot a 
3000 Ib per square inch diflerential pressure. 
This valve will shut off against a maximum 
differential gate pressure of 600 Ib per square 
inch, although the normal shut-off pressure is a 
maximum of 210 Ib per square inch absolute. 
Position indicators show when the valve is fully 
open or fully closed. Eight manual valves serve 
as stand-by units for the hydraulically-operated 
stop valves. 

The steam generators are each rated at 
263 x 10° B.Tn.U. per hour and provide 
600 Ib per square inch absolute full-power 
steam pressure ; this pressure rises to 885 ib per 
square inch absolute at no load. The secondary- 
side design pressure is 975 lb per square inch 
absolute. The primary-side operating pressure 
is 2000 Ib per square inch, with a design pressure 
of 2500 Ib per square inch. Each loop has 
16,800 gallons per minute of primary cooling 
water passing through the tubes, entering at a 
temperature of 542 deg. Fah. and leaving at 
508 deg. Fah. Two of the steam generators are 
entirely of stainless steel and are of a straight 
tube, fixed tube sheet design. They are 36ft long 
and 43in in diameter. The other two units are 
of a return bend or U-tube design. The overall 
length is 28ft, and the diameter is 39in. Steam 
generators of the two different designs are used 
so that experience can be gained in the design, 
manufacture and operation of both types to 
provide more knowledge on which to base the 
design of future plants. 

_ The pressurising tank is 18ft high and 5ft in 
inside diameter, with a total volume of 300 cubic 
feet, of which about 150 cubic feet is the steam 
dome volume with maximum water level. Normal 
surges may beas great as plus or minus 10 cubic feet 
under design plant load fluctuations. Under these 
design conditions the primary system pressures 
will be held within limits of 1850 Ib to 2185 Ib per 
Square inch absolute. A 6in surge line in the 
bottom head connects this tank with the primary 
coolant system. 

_ The heater section contains 200 heater wells, 
into which are inserted replaceable electric 
heaters of SOOkW capacity. These are arranged 
electrically into three groups and are controlled 
to maintain a saturation temperature of 636 deg. 
Fah. corresponding to a pressure of 2000 Ib per 
square inch absolute and to form a steam bubble 
in the top of the tank. A spray nozzle at the top 
sprays colder water into the steam during 
positive surges to help limit the maximum 
pressures. Situated in the centre of the tank is a 
standpipe for use as a reference leg for water- 
level measurement. A low-level alarm warns the 
operator to add water to the system before the 
level drops to a point where negative surges 
could uncover the heater wells. 


(To be continued) 


United States Steel Corporation 


The fifty-sixth annual report of the United 
States Steel Corporation, published on March 19, 
shows that the Corporation’s production of steel 
ingots and castings was 33,700,000 tons, or 
slightly more than in 1956 ; the shipment of steel 
products was 23,400,000 tons in 1957, compared 
with 23,900,000 tons in 1956, the trend being 
steadily downwards. The income for 1957 was 
419-4 million dollars, or 9-5 per cent on sales, 
compared with 348-1 million dollars, or 8-2 per 
cent on sales in 1956. The Corporation’s research 
and development activities include a programme 
of 1002 specific projects. As an example, towards 
the end of the year, successful experimental 
rollings were made of stainless and alloy steels by 
the so-called “‘sandwich process,” whereby the 
feasibility of producing sheets up to 90in wide, 
230in long and 0-033in thick, has been demon- 
strated. 
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Appointments 


Mr. H. S. Butt has been appointed production 
director of Dowty Equipment, Ltd. 

SiomuND Pumps, Ltd., has announced that Mr. 
H. P. Lord has been appointed general sales manager. 


Mr. Wicrrip Barvey has been appointed secretary 
to the Gas Council in succession to Mr. F. G. Brewer, 
who is to retire at the end of September. 

Mr. D. W. STAnpisH has been appointed sales 
engineer in the Yorkshire district of the Berry Hill 
Plant Division of Berry Hill (Engineers), Ltd. 

Mr. G. C. Haynes has been appointed deputy 
managing director of Boulton Paul Aircraft, Ltd., 
and Mr. G. A. Woolsey has been appointed secretary. 

Mr. L. F. MiLuer, deputy chief contracts officer 
of the Central Electricity Generating Board, has been 
appointed chief purchasing and contracts officer of 
the Board. 

Mr. E. C. Weston has been appointed general 
manager of Flexibox, Ltd., and Mr. J. Babington 
Smith has been placed in charge of the company’s 
London office. 

Mr. T. P. Rome, A.M.1LE.E., has been appointed 
Liverpool branch manager of British Insulated 
Callender’s Cables, Ltd., following the voluntary 
retirement of Mr. L. J. Fairhurst. 


Mr. F. S. Mirman has been appointed a director 
of Rubery, Owen and Co., Ltd., the parent firm in 
the Owen organisation. He is relinquishing his 
directorships in several of the subsidiary companies. 

Mr. A. W. Pace has been appointed sales manager 
of Igranic Electric Company, Ltd., in succession to 
Mr. R. L. Paice, who has relinquished the position. 
Mr. Paice remains a director of the company and 
will carry out special assignments. 

Tue British TRANSPORT COMMISSION has nominated 
Mr. David Blee, Mr. F. Grundy, Mr. J. P. Young and 
Mr. H. L. Hopkins to the Coastal Shipping Advisory 
Committee. The Minister of Transport and Civil 
Aviation has been informed of these nominations. 


WituiAM Doxrorp AND Sons (ENGrNeeRs), Ltd., 
has announced that Mr. Arthur Storey has resigned 
his position as director and managing director, and 
that until other arrangements have been made Dr. 
J. Ramsay Gebbie has agreed to act as managing 
director of the company. 

Sin Norman Kippinc, director-general of the 
Federation of British Industries, has been elected 
chairman of British Overseas Fairs, Ltd., in succession 
to Mr. Leslie Gamage, who has resigned the position. 
Mr. Gamage remains a director. Mr. W. P. N. 
Edwards has been appointed managing director. 

Tue Ministry OF TRANSPORT AND CIvIL AVIATION 
has announced the appointment of Mr. J. B. Veal 
to the new post of deputy director-general of naviga- 
tional services, to assist the present director-general, 
Air-Commodore W. E.G. Mann. Mr. Veal has been 
succeeded as director of civil aviation safety and 
licensing by Mr. W. E. B. Griffiths. 


Business Announcements 


PLowriGHT Brotuers, Ltd., Chesterfield, states 
that plans have been approved for the erection of 
new offices on a site on the Old Brampton Road. 


THe Mertat INpustries Group announces that 
it is acquiring, as from April 1, the whole of the share 
capital of the privately owned Farmer Brothers 
(Shifnal), Ltd. 

LeverRTON oF Leeps, Ltd., states that it has trans- 
ferred its entire business from its former premises at 
Stanningley to its newly-erected premises at Gelderd 
Road, Gildersome, Leeds (telephone, Morley 4221). 


Enrietp Castes, Ltd., has announced the signing 
of an agreement with Federal Wire and Cable Divi- 
sion, H. K. Porter Company (Canada), Ltd., whereby 
that organisation will market Enfield products in 
Canada. 

MIDLAND Siiicones, Ltd., states that the distri- 
bution of silicone electrical insulating compound 
“MS4” throughout Scotland is to be handled by 
R. D. Taylor and Co., Ltd., 9, Lynedock Street, 
Glasgow, C.2. 

THe CHAMBERLAIN GROUP OF COMPANIES states 
that the plant sale and hire activities of Chamberlain 
Industries, Ltd. Staffa Works, Staffa Road, Leyton, 
E.10, is to be transferred to a new company, Chamber- 
lain Plant, Ltd., Crown Works, Southbury Road, 
Enfield, Middlesex. 

BASTIAN AND ALLEN, Ltd., states that its Midland 
Counties area office has moved from Steelhouse Lane, 
to 71, Broad Street, Birmingham, 15 (telephone, 
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Personal and Business 


Midland 7995). The Yorkshire and Lincoln area 
office has moved from Basinghall Street, Leeds, to 
22, Ullswater Road, Bennett Lane, Dewsbury, 
Yorkshire. 


THe Export Crepirs GUARANTEE DEPARTMENT 
announces that its office in the City of London has 
moved to larger premises at Marlon House, Mark 
Lane, E.C.3 (telephone, Royal 3491). The Notting- 
ham office of the department is to move to new 
premises at Lloyd’s Bank Chambers, Old Market 
Square, Nottingham (telephone, Nottingham 46585), 
on March 25. 


Contracts 


LONDON TRANSPORT announces the placing of a 
contract for overhead cranes in the new strip-and- 
clean shop at Chiswick Works with Geo. W. King, 
Ltd., Argyle Works, Stevenage, Herts. The value of 
the contract is more than £11,000. 


REDHEUGH IRON AND STEEL ComPANy, Ltd., has 
received a contract worth £400,000 from the Central 
Electricity Generating Authority for the supply of 
tunnel linings for the hydro-electric scheme at 
Ffestiniog, North Wales. The pipes will go into 
tunnels which are to be driven through the mountain 
side to carry water from the Stwlan reservoir to a 
generating station at a lower level. 


C. A. PARSONS AND Co., Ltd., has been notified by 
the Central Electricity Generating Board of the Board’s 
intention of placing an order with the company for a 
550MW turbo-generator, condensing and feed heating 
plant. The machine is believed to be the largest to be 
ordered in the world ; it is for the projected Thorpe 
Marsh power station in Yorkshire. Operating steam 
conditions are 2300lb per square inch pressure, 
1050 deg. Fah. temperature with reheating to 1050 deg. 
Fah. The value of the contract will be about 
£5,000,000. 

THE CEMENTATION COMPANY, Ltd., has been 
awarded a contract by the Administration of the 
Imperial Estates of Iran for the first bridge to be 
built across the River Karun to connect Khorram- 
shahr, Iran’s largest sea port, with the island and 
town of Abadan. The contract includes design and 
construction, at an approximate cost of £850,000. 
The waterway is 827ft wide and the bridge will consist 
of four spans, each of 162ft, and a central navigation 
span of 179ft. Headroom above the highest recorded 
flood level will be 22ft 6in, which will entail approach 
ramps of a total length of about 1200ft, carrying a 
dual roadway across the riverside boulevards. The 
width of the reinforced concrete roadway will be 
24ft, with two S5ft footpaths. Financial support for 
the scheme is given by the Iranian Ministry of Cus- 
toms, which will now go ahead with its plans to 
relieve congestion at the Port of Khorramshahr by 
the construction of additional berths at Khosro 
Abbad on Abadan Island. 


Miscellanea 


INJECTION MOULD HEATING.—An injection mould 
heating equipment is now being made by B.I.P. Tools, 
Ltd., 147, Tyburn Road, Birmingham, 24, for con- 
venient attachment to any injection mould. This 
portable water heating unit is used to develop the 
desired mould temperature prior to moulding and it 
obviates the practice of mould heating by a pre- 
liminary run of scrap “ shots ” on a machine. It will 
maintain temperature on a mould which dissipates 
heat faster than the plastic charge can provide it. 


PNEUMATIC BENCH VicE.—A safety cover, totally 
enclosing the distance travelled by the moving jaw, 
has been incorporated in the pneumatic bench vice 
made by the Consolidated Pneumatic Tool Company, 
of 232, Dawes Road, London, S.W.6. This vice has 
a 4in diameter air cylinder which gives 1000 Ib 
thrust when operating on an 80 Ib per square inch 
line pressure. The stroke of the piston and the 
moving jaw, which it actuates, is lin, whilst the rear 
vice jaw is adjustable by means of a locating nut to 
allow work from in to Sin in size to be accom- 
modated. The vice jaw size is 3¢in by 44in. 


NAVAL ARCHITECTURE SUMMER SCHOOL.—The 
Joint Committee for the Award of National Certifi- 
cates in Naval Architecture, on which the Institution 
of Naval Architects is represented together with the 
Worshipful Company of Shipwrights and the 
Ministry of Education, is collaborating with the 
Ministry in the organisation of a summer school for 
teachers of naval architecture, which is to be held at 
the College of Aeronautics, Cranfield, from July 20 to 
25 inclusive. There are to be lectures given by 
specialists in various branches of naval architecture 
and allied subjects. Applications to attend should be 
made, through the principal of the technical college 
concerned, to the Ministry of Education not later 
than April 19, 1958. 
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MECHANICAL ENGINEERING RESEARCH LABORATORY. 
—There are to be “ open days” at the Mechanical 
Engineering Research Laboratory, East Kilbride, 
Glasgow, on Wednesday and Thursday, June 4 and 5. 
Representatives of any organisation with engineering 
interests will be welcome. Applications for invitations, 
stating which day is preferred, should be sent to the 
director. The whole of the establishment will be open 
for inspection, including two new laboratories for 
research on mechanisms and engineering metrology, 
and for research on heat transfer. 


SHORT WHEELBASE EIGHT-WHEELER.—A version 
of the Albion ** Caledonian ”’ intended for use with 
an end tipping body has now been introduced ; it 
has a wheelbase of 14ft 9in instead of the 17ft 6in of 
haulage vehicles, and, assuming 24 tons of body, 
tipping gear and equipment, disposes of 154 tons load. 
The vehicles are powered by the Leyland O,.600 
engine of 125 h.p., but differ from the ‘* Octopus ”’ 
in having brakes on both front axles and separate 
springs for each rear axle with balance beams. The 
brakes are hydraulic with air assistance instead of air 
operated. 


Dre Set SELECTION CHARTS.—A series of printed 
full-scale outline drawings covering the range of the 
firm’s most commonly used standardised die sets has 
been produced by Desoutter Bros., Ltd., The 
Hyde, Hendon, London, N.W.9, to speed up 
drawing production in jig and tool drawing-offices. 
With these charts available, a draughtsman, after 
completing a press tool drawing, has merely to select 
the most suitable die set shape, position it under the 
drawing and trace off. Alternatively, the die set shape 
may be traced first and the press tool design drawn 
within the shape. On each chart there are given the 
leading specification details of the set, together with a 
list of die spaces available in that particular die set 
range. The drawings now available cover most sets 
with die spaces up to S5gin diameter, for circular 
types ; 8in and 34in and 6}in and S4in for rectangular 
and 7in by Sin for square designs. 


AIR-CONDITIONED Factory BLOcK.—A _ multi- 
storey factory block, which is air conditioned and 
temperature controlled, has recently been added to 
R. B. Pullin and Co., Ltd.’s Phoenix Works at Brent- 
ford. This building has been designed to suit the 
company’s gyroscopic, electrical and _ electronic 
precision instrument production. The whole of 
the air circulation ducts are within a_reinforced- 
concrete hollow-column frame and are not visible 
either inside or outside the building. An unusual 
feature of design is the ring main electrical busbar 
system, whereby 500kW copper busbars are carried 
up two vertical service ducts—one at each end of the 
building. These are linked at each floor level by 
horizontal busbars carried within suspended ceilings 
over central circulating corridors. Each section can 
be isolated and controlled by main switchgear housed 
in the vertical ducts. These ducts also carry heating, 
gas, water, air lines and high- andlow-voltageelectricity 
supplies, and thus the building interior is free from 
dust-collecting pipes and ledges. The importance of 
the highest standard of general lighting has been 
recognised by installing a system of “ graded” 
artificial lighting to ensure even illumination under 
varying conditions. The building has a working area 
of some 70,000 square feet, comprising lower and upper 
ground floors and a further four floors all served by 
automatic combined passenger/goods and goods lifts. 


PoINT BLOCKS OF FLATS IN SHEFFIELD.—We have 
drawn attention in these columns on several occasions 
to the increasing popularity of “ point blocks” of 
flats, with heights of ten storeys or more, and par- 
ticularly to the structural engineering aspects of this 
type of construction. Construction has recently 
started of the first scheme of this kind in Sheffield, 
where ten thirteen-storey blocks, containing 480 flats, 
are to be built. The structural design of these blocks 
is based upon in situ reinforced concrete, and it is 
claimed that the design has been evolved to achieve 
the utmost economy. The columns of the structural 
frame are carried down to a spread foundation on 
sandstone or shale, and they are connected by floor 
slabs Sin thick, which span the actual areas of indi- 
vidual flats without internal beams, thus allowing an 
economy in storey height. The structure incorporates 
two staircases, with a common landing at each floor, 
and two lifts serving alternate floors. The walls of 
the lift shafts are of in situ concrete and have a struc- 
tural function. All cables and pipes are carried in 
large internal ducts at the back of each lift shaft. 
Repetition of structural elements and their detailing 
is considered to have been an important factor in 
the economy of the design. The contract period for 
the scheme is eighty-four weeks, and the price 
£1,030,000. The Sheffield city architect is Mr. J. L. 
Womersley, who developed the scheme in conjunction 
with the consulting engineers, John Liversedge and 
Associates. The main contractor is Tersons, Ltd. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment ts not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings 
Chancery Lane, W.C.2, 3s. 6d. each. 


METALLURGY 


790,790. June 2, 1955.—THE REFINING OF IMPURE 
IRON, The British Oxygen Company, Ltd., 
Bridgewater House, Cleveland Row, St. James’s, 
London, S.W.1. (Inventors: Leonard Charles 
Bannister, William John Badenock Chater and 
James Anthony Charles.) 

The invention relates to the refining of impure iron 
and more particularly to the removal of impurities 
such as sulphur, phosphorus, manganese and silicon 
from molten iron as a step in the formation of steel. 
According to the present invention, a process for 
reducing the impurity content of iron comprises 
passing the molten iron down through a tower con- 
taining incombustible packing material, pre-heated 
to a temperature such that the molten metal does not 
freeze during its passage through the tower, in 
countercurrent flow to a stream of an oxidising gas 
in such manner that an oxidising zone is produced 
at the bottom of the tower and a reducing zone at the 
top. The incombustible packing material may be a 
material which will assist in the impurity removal, 
for example, limestone or lime. Alternatively, it may 
consist of inert refractory material. The term “ oxidis- 
ing gas ”’ as used is intended to cover pure oxygen, 
air, oxygen-enriched air, oxygen in admixture with 
carbon dioxide or steam 
or any other oxygen- 
containing gas (or 
admixture of these 
gases), the oxygen con- 
tent of which, together 
with oxygen available 
from any of the fluxing 
materials, is sufficient 
to achieve the desired 
impurity oxidation. It 
is not intended to cover 
a gas mixture including 
a constituent, such as a 
fuel gas, which will 
react with the oxygen 
present during passage 
of the gas mixture 
through the tower. A 
suitable form of tower 
for use in the process 
of the invention is 
shown in cross-section 
in the drawing. The 
tower A is made of 
insulating brick and is 
provided with a lining 
B of a suitable refrac- 
tory material, such as 
dolomite, silica, chrom- 
ite, magnesite, alumina 
or sillimanite. Tuyeres C for the introduction of the 
oxidising gas are provided at three levels up the tower 
and, if desired, may be provided with appropriate 
cooling means. Alternatively, the tuyeres may be on 
more or less levels than three or else all at the bottom 
of the tower. In the form of tower illustrated, the 
tuyeres C are shown as horizontal but, if desired, 
their direction may be varied, so as to achieve con- 
trol of the oxidation reaction. At the bottom of the 
tower is located a renewable hearth D sloping to an 
exit E for the treated metal and slag. The tower is 
filled with a bed F of packing material. In operation, 
the tower is initially heated by any appropriate 
method. The empty tower may be charged with 
coke or like solid fuel to about one-third full and 
brought to a bright-red heat by passage of oxygen or 
oxygen-containing gas through the tuyeres. Mixtures 
of limestone and coke, or lime-coated coke, are 
subsequently added until the tower is full and com- 
bustion is continued until all the coke has burnt 
away. Molten metal is then poured into the tower 
from a ladle (indicated at G). The height of the bed F 
is maintained during passage of the molten metal by 
further additions of limestone. As previously stated, 
one or more fluxing materials and/or slag may be 
charged together with the limestone while filling the 
tower and added as the bed falls during operation. 
The final metal product and the slag formed collect 
on the hearth D and are discharged simultaneously 
through the exit E to a fore-hearth where they are 
separated. The slag may then be recycled, if desired, 
to the top of the tower. Alternatively, the tower may 
be so constructed that the metal product and slag 
are retained on the hearth, tappings at two levels 
being made for the separation of metal from slag.— 
February 19, 1958. 





FHE ENGINEER 


791,354. December 23, 1955.—Process FOR THE 
HEAT’ TREATMENT OF STEEL, The Bochumer 
Verein fir Gussstahifabrikation Aktiengesell- 
schaft, formerly Gussstahlwerk Bochumer Verein 
Aktiengesellschaft, of Bochum, Germany. 

According to the invention, there is provided a 
process for heat treating steel, wherein elongated 
pieces such as steel bars, plate slabs or billets, are 
heated for a very short time, preferably twenty to 
eighty seconds, to a temperature in the range between 

500 deg. and 1200 deg. Cent. by an electric current 

which is passed through the length of the pieces. 

The steel pieces, if necessary, after intermediate cool- 

ing to a temperature of 650 deg. Cent. or less, then 

being introduced into a furnace for a heat treatment 
process of long duration, such as soft annealing, 
isothermal transformation annealing or homogenis- 
ing. Steels which are difficult to deal with as regards 
solubility of structural components may be brought 
by the heating for a very short time to a temperature 

of over 1000 deg. Cent. and thereafter quenched to a 

temperature of 650 deg. Cent. or less. After the 

heating for a very short time the steels are brought 

immediately by means of a charging apparatus into a 

suitably hot furnace where the particular desired 

further treatment of the kind mentioned is carried 
out. By the invention, the temperature at the peri- 
phery of a piece no longer rises more rapidly than in 
the interior of the steel piece. On the contrary, in 
the temperature range relevant to these solid solubility 
phenomena, the temperature in the interior of a piece 
is in advance of the outside temperature if the relation- 

ship of the current intensity to the cross-section of a 

piece is suitably chosen. It is easy to determine the 

high current intensities to be used in each individual 
case, having regard to the particular cross-section in 
question. Examples are also given in the specifica- 

tion.—February 26, 1958. 


PRESSURE VESSELS 


791,086. April 22, 1955.—Doors FOR PRESSURE 
VESSELS, Foster, Yates and Thom, Ltd., Black- 
burn, Lancashire, and Allen and Hanbury’s, 
Ltd., 48, Wigmore Street, London, W.1. ( Inven- 
tor : Norman Wayland Loudsley.) 

The invention relates to doors for pressure vessels 
such as autoclaves, sterilisers, vacuum chambers and 
the like, and has for its object to provide an improved 
method of locking. As the drawing shows, the door 
A fits into the front end of the pressure vessel B 
and is held against a sealing ring C by bolts D which 
enter slots E in the wall of the vessel. The bolts D 
are slidable radially in bearings F on the door. The 
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inner end G of each bolt is bent away from the door 
to make an obtuse angle with the radial part, the 
extremity being enlarged to form a ball H. 
threaded spindle J is fixed to the centre of the door, 
and a sheath member K with a hand wheel L attached 
to it is threaded on to the spindle. The sheath has a 
conical annular slot M, the cone — being equal to 
the angle at which the end parts G of the bolts are 
bent. The slot M is open towards the door and is 
wide enough to take the enlarged ends H of the bolts. 
The door swings on hinges N. ‘As the sheath member 
K moves axially along the spindle when the hand 
wheel is turned, the slot M slides over the ends H 
of the bolts, and pulls the bolts inwards to the 
unlocked position as it approaches the door, and vice 
versa.—February 26, 1958. 


STEEL SCAFFOLDING 


791,110. November 20, 1956.—TuBULAR SCAFFOLD- 
ING, Rohren-und Roheisen-Grosshandel 
G.m.b.H., 18, Neue Mainzerstrasse, Frankfurt/ 
Main, Germany. ( Jnventor : Peter Liesenfeld.) 

The invention relates to tubular scaffolding and is 
particularly concerned with a connecting element for 

such scaffolding. As shown in the drawing, a tube A 

has fixed at each end tube sections B. tubular 

sections B are welded to a fixed half-shell C, a movable 

half-shell D being pivoted thereon by means of a 

pin E. Rigidly connected to the half-shell C is a 

tubular spigot F and a tubular spigot G is similarly 

connected to the half-shell D, the external diameter 





451 


of the spigot G being of such a size that it can be 
fitted in the end of a vertical tube H or J of the 
tubular scaffolding. The tube clamp formed by the 
half-shells C and D is of such a size that it can accom- 


te 
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modate and clamp a horizontal longitudinal scaffold 
tube K. The pivoted half-shell D also carries a 
tubular extension L, the length of which can be about 
30cm, and consequently is generally considerably 
larger than the spigots F and G. The element is 
used in the following manner : after a pair of tubes H 
have been set up vertically, the attachments or 
spigots F are inserted from above into the tubes, 
so that they are connected to one another by the 
tube A. Longitudinal tubes K are then laid in the 
half-shells C, and the pivoted half-shells are then 
swung in such manner that the tubes K are clamped 
between the half-shells, as shown. Vertical tubes J 
are now fitted on the spigot G. Owing to the loading 
pressure which is exerted by the tubes positioned on 
the spigot, the longitudinal tubes K can be reliably 
clamped between the half-shells. The tubes J may 
then have another tube A positioned thereon by the 
spigots F being inserted therein. The tubes A serve to 
carry the platform or scaffold boards. The extensions 
L serve as brackets or cantilevers which can also be 
used to support scaffold boards. The arrangement 
according to the invention has the advantage that 
the scaffold can be erected in a much shorter time, 
that no detachable parts are provided, and that the 
a a vertical tubes is always central.—February 
6, 1958. 


STEAM GENERATORS 


790,853. December 14, 1954.—Liquip Fuer Firep 
COMBUSTION APPARATUS, La Mont International 
Association, Ltd., 42, Leicester Square, London, 
W.C.2. (Inventor : Karl Hans Reppel.) 

The invention relates to the application of com- 
bustion apparatus for liquid fuel firing, particularly 
as applied to steam generators, gas turbines and like 
plant. The object of the invention is to improve the 
combustion, reduce the space required by the com- 
bustion apparatus and extend the life of such appara- 
tus. The drawing shows the application of the 
liquid fuel fired combustion apparatus to a boiler 
of the forced recirculation t Boiler water from 
the steam and water drum A circulates via the suction 
pipe B, circulating pump C, distributor header D, 
and the evaporating tubes E, back to the drum. 
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Two liquid fuel fired combustion units com- 
prising chambers F are arranged in the chamber G. 
Their walls are cooled by a portion of the boiler water 
in circulation, the cooling water being branched off 
at H. The cooling water through pipes J and 
subsequently passes through the helically wound 
tubes forming the walls of the combustion chambers 
F, from where it is led through pipes L and M back 
to the drum. The specification also shows the Li- 
cation of the combustion apparatus to a gas ne, 
to which an exhaust gas boiler of the forced recircu- 
lation type is fitted.—February 19, 1958, 
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Launches and Trial Trips 


SUNGATE, cargo ship; built by the Burntisland 
Shipbuilding Company, Ltd., for the Turnbull Scott 
Shipping Co y, Litd.; length between per- 
pendiculars 435ft, breadth moulded 59ft 9in, depth 
moulded to shelter deck 39ft 3in, deadweight 10,800 
tons, speed 134 knots ; five holds, one 25-ton, four 
10-ton and six 5-ton derricks, electric deck machinery ; 
three 175k W and one 30kW diesel-driven generators ; 
Hawthorn-Doxford opposed-piston, two-cycle oil 
engine, four cylinders, 670mm diameter by 2320mm 
combined stroke, 4400 b.h.p. at 115 r.p.m., arranged 
to burn heavy fuel. Launch, November 9. 


ArcopeaM, closed shelter deck cargo ship ; built 
by the Burntisland Shipbuilding Company, Ltd., for 
the Argobeam Shipping Company, Lid.; length 
between perpendiculars 445ft 10in, breadth moulded 
62ft 4zin, depth moulded to upper deck 41ft, dead- 
weight 13,670 tons; five cargo holds, ten 10-ton 
derricks ; electric deck machinery, three 180kW 
diesel-driven generators ; Kincaid-B. and W. two- 
cycle, single-acting, pressure-charged diese] engine, 
six cylinders, 620mm diameter by 1400mm stroke, 
$800 b.h.p. at 118 r.p.m.; arranged to burn heavy 
fuel. Trial, November 12. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa» 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Wed., March 26.—BriGutTon, Hove ano District BRANCH 
New Imperial Hotel, First Avenue, Hove, ‘ Automation,”’ I 
McNeill, 7.30 p.m. %% NOTTINGHAM Brancu : East Midlands 
Electricity Board’s Showroom Theatre, Smithy Row, Notting- 
ham. “ Using Electricity to Reduce Concrete Setting Time,”’ 
H. Twemlow, 7.30 p.m. 

Thurs., March 27.—SoutH LONDON Brancu : Greyhound Hotel, 
High Street, Croydon, “‘ The Safe Use of Electricity,” S. J 

merson, 8 p.m 

Fri., March 28.—Coventry Branch : Craven Arms, Coventry, 
Films, “ Electronics *’ and * Electronics in Industry,”’ 8.15 p.m, 

Sat., March 29,-—-NorTH LONDON BRANCH : Visit to the National 
Physical Laboratory, Teddington, 2 p.m. ye YORK BRANCH 
Visit to the English Electric Company, Ltd., Bradford Works, 


10 a.m. 
BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, March 2\.—Merseysipe Section : Technical College, 
Birkenhead, ** Radio Exploration of the Galaxy,’’ J. E. Baldwin, 


7 p.m. 

Wed. March 26.—LONDON BRANCH : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ Electronics in Medicine,”’ R. Farr, 6.30 p.m, 

SouTH WALES BrRaNcH : Department of Physics, University 
College of South Wales, Cardiff, “ Television Lighting Effects,”’ 
A. E. Robertson, 6.30 p.m. ye NorRTH WESTERN BRANCH : 
Reynolds Hall, College of Technology, Sackville Street, Man- 
chester, 1, “ Electronic Handling Technique.’’ R. N. Settle, 
6.30 p.m. ; 

Fri.. March 28.—SoutTH MIpLanps BRANCH : Winter Gardens, 
Malvern, “ Transistors in Reception,’ L. E. Jansson, 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., March 26.—MIvLanp REGION: Birmingham Exchange 
and Engineering Centre, Birmingham, “ Feedwater Systems 
and Ancillary Equipment,”’ C. G. Scolding, 10.30 a.m.; “ The 
Effect of Coal Characteristics on the Operation of Mechanical 
Stokers,"’ G. G. Thurlow, 2.30 p.m 


ILLUMINATING ENGINEERING SOCIETY 


Mon., March 24.—Leeps Centre : Lighting Service Bureau, 24, 
Aire Street, Leeds, 1, “ Street Lighting in Leeds and Remote 
Control Systems,” K. J. Goddard and T. C. Holdsworth, 
6.15 p.m. ye Leicester CENTRE Demonstration Theatre, 
East Midlands Electricity Board, Charies Street, Leicester, 
“ Television Studio Lighting Equipment,’’ K. R. Ackerman, 
7 p.m 

ne March 25.—Leeps Centre: Yorkshire Electricity Board, 
Ferensway, Hull, Annual Genera! Meeting of Hull Section, 
6.30 p.m. 

Fri., March 28.—BIRMINGHAM CENTRE Regent House, St. 

Phillip’s Place. Colmore Row, Birmingham, “ Lighting in 

Relation to Modern Ceilings and Roofs,’’ D. Phillips, 6 p.m 


INCORPORATED PLANT ENGINEERS 


To-day, March 21,—BirnMiInGHAM BRANCH: Imperial Hotei, 
Temple Street, Birmingham, Annual General Meeting, 7.30 p.m. 
Tues., March 25.—Wesrexn Brancn: Grand Hotel, Bristol, 
Annual General Meeting, 7.15 p.m. 
Thurs., March 27.—SHerrigLp aND District BrancH : Grand 
Hotel, Sheffield, Annual General Meeting, Films, 7.30 p.m. 


Mon., March 31.—West AND East YorKSHIRE BRANCH: The 
University, Leeds, Annual General Meeting, 7.30 p.m. 
INSTITUTE OF BRITISH FOUNDRYMEN 

Wed., March 26.—LONDON BRANCH: Constitutional Club, 


Northumberland Avenue, London, W.C.2, “ Patternmaking 
Progress,’ B. Levy, 7.30 p.m. 


INSTITUTE OF FUEL 


Wed., March 26.—LONDON Section : Institution of Civil Engi- 
peers, Great George Street, Westminster, London, S.W.1, 
“The Dewatering of Fine Coal,’ V. R. Gray, 5.30 p.m. 

Yorxsume Section: Royal Victoria Hotel, S id, 
nual General Meeting, 2.30 p.m. : 

Thurs., March 27.—Merseysipe Sus-Secrion : Liverpool 

Engineering Society's Rooms, 9, The Temple, Dale Street, 

Liverpool, “ Process Steam,” L. G. Northcroft, Annual General 

Meeting, 7 p.m. MIDLAND Secrion: James Watt Memorial 

Institute, Great ies Street, Birmingham, 3, “ Reactor 

Operation and Fuel Element Processing at Windscale Works,”’ 

T. Tuohy, 6.30 p.m. %& ScorrisH Secrion: Roya! College 

of Science and Technology, Glasgow, Annual General Mect- 

ing ; “ Domestic Heating Appliances,"’ R. H. Rouse, 5.30 p.m 


THE ENGINEER 


INSTITUTE OF MARINE ENGINEERS 


Thurs., March 27.—Lioyp’s ReGisteR LECTURE FOR STUDENTS 
Memorial Building, 76, Mark Lane, London, E.C.3, “ The 
Free Piston Engine,’’ P. A. Watson, 5.30 p.m. 


INSTITUTE OF NAVIGATION 


To-day, March 21.—Royal Gosmaation Society, |, Kensington 
Gore, London, S.W.7, “‘ The Effective Utilization of Airspace, 
E. J. Dickie, 5.15 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., March 25.—LonDON BrancH: Great George Street, 
Westminster, London, $.W.1, “ Flow in Alluvial Channels 
with Sandy Mobile Beds,’’ G. Lacey, 5.30 p.m. 

Fri., March 28.—NoORTH WESTERN BRANCH : 9, The Temple, 24, 
Dale Street, Liverpool, “*‘ Foundation Problems in the North 
Western Area,”’ J. K. Alaerman, 6.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., March 24.—NortTH EASTERN CENTRE : Neville Hall, New- 
castle 7 Tyne, “The Design of a 330kV Transmission 
System for Rhodesia,’ F. C. Winfield, T. W. Wilcox and G 
Lyon, 6.15 p.m. %& SOUTH MIDLAND RADIO AND MEASURE- 
MENTS GrouP : James Watt Memorial Institute, Great Charles 
Street, Birmingham, ‘‘ Colour Television,”’ D. A. Maurice, 
6 p.m. WESTERN UTILIZATION GrouP : Technical College, 
Bath, “ Brushless Variable-Speed Induction Motors,”’ F. C. 
Williams and E. R. Laithwaite, 6 p.m. 

Tues., March 25.—-MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, “‘ The Atomic Clock,’’ L. Essen, 5.30 
p.m. yy East MipLanp Centre : College of Arts and Crafts, 
Nottingham, ** Some Practical Considerations of Mine Electri- 
fication,"’ G. Rutter, 6.30 p.m. ye CAMBRIDGE RADIO AND 
TELECOMMUNICATION GrouP : University Arms Hotel, Cam- 
bridge, ** Domestic High-Fidelity Reproduction,’ J. Moir, 
8 p.m. ¥ NortH MIDLAND Centre: C.E.A., Yorkshire 
Division, |, Whitehall Road, Leeds, Discussion on ‘“ The 
Teaching of Electricity Supply,’’ opened by G. Shepherd, 
6.30 p.m. %e NORTH WESTERN MEASUREMENT AND CONTROL 
Group: Engineers’ Club, 17, Albert Square, Manchester, 
“* Meters and Meter Engineers,’’ H. S. Petch, 6.15 p.m. 

Wed., March 26.—Supr_y Section: Savoy Place, London, 
W.C.2, “ The Objective for Euratom,”’ F. Giordani, 5.30 p.m. 

SOUTHERN CENTRE: S.E.B. Offices, Cosham, Portsmouth, 
oint Meeting with Southern Graduate and Student Sections, 
“ System Control of the Electricity Grid,’ J. Williamson, 6.30 


p.m. 

Thurs., March 27.—LONDON GRADUATE AND STUDENT SECTION 
Medway College of Technology, Chatham, Kent, ** The Appli- 
cation of Nuclear Energy to ower Production,’’ T. R. Puzey, 
7 p.m. East MIDLAND CENTRE : Demonstration Room, 
E.M.E.B., ——e “ Electrical Energy from the Wind,”’ 
E. W. Golding, 7.30 p.m. ScoTTisH CENTRE: Royal 
College of Science and Technology, George Street, Glasgow 

>.1, “* The Electrification of the British Railways,’’ by the late 

G. H. Fletcher, to be read by R. Ledger, 7.30 p.m. %& Hat- 
FIELD District BRANCH : Technical College, Hatfield, ** Elec- 
trical Synthesis of Music,’’ A. Douglas, 7 p.m. 

Thurs. and Fri., March 27 and 28.—-RADIO AND TELECOMMUNICA- 
TION SECTION : Savoy Place, London, W.C.2, Convention on 
“Radio Aids to Aeronautical and Marine Navigation,’’ 
2.30 p.m. 

Mon., March 31.—RApDIO AND TELECOMMUNICATION SECTION 
Savoy Place, London, W.C.2, “‘ Future Radiocommunication 
Methods for Civil Aircraft,’’ W. E. Brunt, 5.30 p.m. ye Mersey 
AND NortH Waces Centre: Royal Institution, Colquitt 
Street, me Annual General Meeting ; *‘ Colour Tele- 
vision,”’ L. C. Jesty and E. L. C. White, 6.30 p.m. ¥& Nortu 
EASTERN RADIO AND MEASUREMENTS Group: Rutherford 
College of Technology, Northumberland Road, Newcastle upon 
Tyne, Annual General Meeting, 6.15 p.m. % SouTH MIDLAND 
Centre: James Watt Memorial Institute, Great Charles 
Street, Birmingham, Joint Meeting with Supply and Utilization 
Group, “ Electrical Floor Warming,’ J. W. Moule and W. M 
Stevenson, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Sat., March 29.—-NortH East BrRaNcH : Visit to B.B.C. Tele- 
vision Transmitting Station, Pontop Pike, 2 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., April 1.—39, Eimbank Crescent, Glasgow, C.1, *‘ Provision 
of Ore Handling Facilities at General Terminus Quay, Glas- 
gow,”’ A. Young and G. Gray, 6.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Tues., April 1.—East ANGLIA BRANCH: Assembly House, 
Norwich, Annual General Meeting, Films, 6.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, March 21.—ORDINARY MEETING 1, Birdcage Walk, 
Westminster, London, S.W.1, * Failure of a 60MW Steam 
Turbo-Generator at Uskmouth Power Station,”” A. L. G. 
Lindley and F. H. S. Brown, 6 p.m. ¥%& BARROW-IN-FURNESS 
PaNeL : Danson’s Café, St. George’s Terrace, Millom, ‘‘Pres- 
surised Gas Systems for Reactors,"’ G. Brown, 7.30 p.m. 

Tues., March 25.—EASTERN BRANCH: Red Lion Hotel, Col- 
chester, “‘ The Steam Catapult,’’ C. C. Mitchell and Q. H 
Paterson, 7.30 p.m. ¥&% BIRMINGHAM A.D. CENTRE: James 
Watt Memorial Institute, Great Charles Street, Birmingham, 
“Test Bed Installations and Engine Test Equipment,’’ H. G. 
Freeston, and “ Type Testing,”’ R. A. Laurence, 6.30 p.m. 

WESTERN GrRaDuUaATES’ SECTION: Bristol University 
ngineering Laboratories, University Walk, Bristol, 8, Annual 
General Meeting ; Films, 7.15 p.m. 

Tues. to Thurs., March 25 to 27.—1, Birdcage Walk, Westminster, 
London, S.W.1, Conference on ‘“ Technology of Engineering 
Manufacture,”’ 10 a.m. to 12.45 p.m. and 2.30 p.m. to 5 p.m. 

Wed., March 26.—SOUTHERN BRANCH : Visit to Edwards’ High 
Vacuum, Ltd., Manor Royal, Crawley, 2.45 p.m.; ‘“ Quality 
Engineering,”” F. Dixon, 6 p.m. ye YORKSHIRE BRANCH : 
The University, St. George’s Square, Sheffield, ‘* A Review of 
Applications of Radioisotopes in Engineering,’ D. B. Smith, 
650 p.m. SOUTHERN GRADUATES’ SECTION: Technical 
College, Sout pton, “ The Application of Electronics to 
Engineering,”’ R. J. Miles, 7.30 p.m. ye SOUTHERN GRADUATES’ 

i: Visit to M.G. Cars, Ltd., Abingdon, 2.30 p.m. 

Thurs., March 27.—NORTH WESTERN INDUSTRIAL ADMINISTRATION 
AND ENGINEERING PRODUCTION Group: Engineers’ Club, 
Albert Square, Manchester, ‘“‘ The Commissioning and Main- 
tenance of Plant at Atomic Energy Factories,’’ G. D. Ireland, 
6.45 p.m. ye WesTeRN A.D. Centre: Royal Hotel, Bristol, 
“ The Turbo-Charging of High-Speed Diesel Engines : Present 
Position and Future Prospects,’’ C. H. Bradbury, 6.45 | 

MIDLANDS GraDuates’ SECTION : Technical College, 
incoin, Films, 7.15 p.m. 

Fri., March 28.—INTERNAL COMBUSTION ENGINE GROUP: 1, 
Birdcage Walk, Westminster, London, S.W.1, Discussion on 
“ The a Engine: Stationary, Rail Traction and 

” 6 p.m. 


Marine, 


INSTITUTION OF NAVAL ARCHITECTS 


Tues., March 25.—Weir Lecture Hall, 10, Upper Belgrave Street, 
London, S.W.1, Annual General Meeting, 10.15 a.m. 

Tues. to Thurs., March 25 to 27.—Weir Lecture Hall, 10, Upper 
Belgrave Street, London, S.W.1, 1958 Spring Meeting. 
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INSTITUTION OF PRODUCTION ENGINEERS 


Mon., March 24.—MIDLANDS REGION : Sibree Hall, Coventry, 
“ Ceramic Tools,’’ H. Eckersley, 7 p.m. ye NORTH MIDLANDS 


REGION : Irongates Hotel, wey 2 Annual! General Meeting ; 
Films, 7 p.m. ye SCOTLAND REGION: St. Enoch Hotel, 
Glasgow, “Radio Isotopes,’ H. Seligman, 7.30 p.m. 


%& GeorGce Bray Memoriat Lecrure: Chemistry Lecture 
Theatre *‘ A,’’ The University, Leeds, “* The Fabrication of 
Plastics,’’ V. E. Yarsley, 6.30 p.m. 

Tues., March 25.—HALIFAX AND HUDDERSFIELD GRADUATE SEC- 
TION : Technical College, Huddersfield, ** All’s Well that’s 
Oiled Well,’ G. Scott ; Film, * Diesel Lubrication,’’ 7.30 p.m. 


Wed., March 26.—MIDLANDS REGION: Technical College, 
Shrewsbury, Annual General Meeting, Films, 6.45 p.m. 
%& MIDLANDS REGION: Cadena Café, Worcester, Annual 


General Meeting ; Films, 7 p.m. 

Thurs., March 27,—-NORTH MIDLANDS REGION: Ruston Club, 
Lincoln, Annual General Meeting; Film, “G.F. Film on 
Copy Turning,’’ 7.30 p.m. xy SouTH EASTERN REGION : 
ROCHESTER GRADUATE SECTION : The Old Palace, Maidstone. 
Kent, * Philosophy of Incentives,’’ 7.30 p.m. 

Fri., March 28.—Wa tes REGION: South Wales Institute of 
Engineers, Park Place, Cardiff, Annual General Meeting ; 
* Nylon—A New Engineering Material,’’ T. W. Currie, 7 p.m. 

NorTH WESTERN REGION : Technical College, Abbey Road, 


rrow-in-Furness, *‘ The Electronic Control of Machine 
Tools,”’ D. T. N. Williamson, 7.30 p.m. 
Mon., March 31.—Liverpoo. GRADUATE SECTION: Radiant 


House, Bold Street, Liverpool, Annual General Meeting ; 
Films, 7.30 p.m. ye NORTH WESTERN REGION : College of 
Science and Technology, Sackville Street, Manchester. 
* Ceramic Cutting Tools,’’ G. R. Connor, 7.15 p.m. 


INSTITUTION OF RUBBER INDUSTRY 


To-day, March 21.—-MIDLAND SECTION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, Joint Meeting 
with Plastics Institute, “‘ The Impact of Atomic Energy on 
Rubber and Plastics,’’ R. Roberts, and ‘“‘ The Application ot 
Rubber and Plastics in the Atomic Energy Field,’’ 6.45 p.m. 

Mon., March 24.--MANCHESTER SECTION : Grand Hotel, Man- 
chester, “‘ Ageing of Rubber : Effects of Metallic Contamina- 
tion,”’ B. N. Leyland and R. L. Stafford, 6.45 p.m. 

Mon., March 31.—Leicester SECTION: Bell Hotel, Leicester, 
Annual General Meeting ; Short Papers Evening, 7 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., March 25.—LONDON GRADUATES’ AND STUDENTS’ SECTION : 
11, Upper Belgrave Street, London, S.W.1, “‘ Structural Eco- 
nomics,’’ E. L. Parrinder, 6.30 p.m. 

Thurs., March 27.--LONDON BRANCH : 11, Upper Belgrave Street. 


London, S.W.1, ‘* Housing the Dounreay Fast Reactor,’’ N. T 
Barrett, 6 p.m. 
Fri., March 28.—-MiDLAND COUNTIES BRANCH: James Watt 


Memorial Institute, Birmingham, ‘“ Prestressed Concrete,’ 


A. J. Harris, 6 p.m. 


INSTITUTION OF WORKS MANAGERS 


Mon., March 24.—GLasGow BRANCH : St. Enoch Hotel, Glas- 
gow, “ Radio Isotopes,’’ H. Seligman, 7.30 p.m. 

Thurs., March 27.—LancasteR Group: Royal King’s Arms 
Hotel, Lancaster, ““ Human Factors in Work Study,’’ T. Lupton, 
7.30 p.m. 

Fri., March 28.—Notts AND DerBy BRANCH : Grandstand Hotel, 
Nottingham Road, Derby, ** Brush Up Your Management,”’ 
J. Bolton, 7.30 p.m 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, March 21.—Pepys House, 14, Rochester Row, West- 
minster, London, S.W.1, Films, 7 p.m. 

Fri., March 28.—Pepys House, 14, Rochester Row, Westminster. 
London, S.W.1, “ Photocopying and the Drawing Office,”’ 
G. V. Rickards, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


To-day, March 21.—Engineers’ Club, Albert Square, Manchester. 
2, “The Manchester University Radio Telescope,’ H. ( 
Husband, 6.45 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, March 21.—Lecture Theatre, Mining Institute, Newcastle 
upon Tyne, “ Velocity Measurements in Close Proximity to a 
Ship’s Hull,”’ R. S. Cutland, 6.15 p.m. 

Wed., March 26.—TEgS-SIDE BRANCH : Cleveland Scientific and 
Technical Institution, Corporation Road, Middlesbrough, 
** Welding in Ship Repairing,’’ N. G. Hanson, 6 p.m 


PLASTICS INSTITUTE 


Tues., March 25.—LONDON AND DISTRICT SECTION : Wellcome 
Building, 183-193, Euston Road, London, N.W.1, “ Plastics 
in the Automotive Industry,’’ R. Rajan, 6.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Tues., March 25.—ScoTTisH BRANCH: North British Hotel, 
Princes Street, Edinburgh, “* The Scottish Agricultural Indus- 

tries, Ltd., Leith Development,’’ L. Gordon, 6.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 


Thurs., March 27.—THIRTEENTH BRITISH COMMONWEALTH 
Lecture : Institution of Civil Engineers, Great George Street 
London, S.W.1, “ Why Airlines are Hard to Please,” B. S. 
Shenstone, 6 p.m. 


ROYAL INSTITUTION 


To-day, March 21.—WoopDHULL LECTURE : 21, Albemarle Street, 
London, W.1, “ The Control of Evolution in Man,” C 
Darlington, 9 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., March 31.—ORDINARY GENERAL MEETING: 12, Great 
George Street, Westminster, London, S.W.1, “‘ The Preserva- 
tion of Georgian and Victorian Architecture,’’ J. Summerson 
5.45 p.m. , 


ROYAL STATISTICAL SOCIETY 


Thurs., March 27.—Leicester Grour: Room 104, Leicester 
College of Technology, The Newarke, Leicester, “‘ Methods of 
Productivity Measurements,” T. E. Easterfield, 7 p.m. 
%& SuerrieLD Group: Y.M.C.A., 49, Fargate, Sheffield, 1 
“Automatic Sales Forecasting,’’ A. Muir, 7 p.m. we 


SHEFFIELD METALLURGICAL ASSOCIATION 


Tues., March 25.—B.1.S.R.A., Hoyle Street, Sheffield, “‘ The Acid 
Bessemer Process of To-day,”’ F. B. Cawley, 7 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Fri., March _28.—Corrostion Group: The Robinson Lecture 
Theatre, The University, Manchester, “‘ Recent Research on 
the Corrosion of Boiler Tubes,’’ E. C. Potter, 6.30 p.m. 


SOCIETY OF ENGINEERS 
Mon., March 31,—Geological Society, Burlington House, Lond, 
Rai Saginerring,” —y 


W.1, “ Soil in British Railway Civil * A. H. Toms 
5.30 p.m. 
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ELECTRIC R.P.M INDICATORS ——— a 


ESTABLISHED OVER 100 YEARS 


























George Wailes 


AND COMPANY LIMITED 


382-8 Euston Road, London, N.W.1. 
Telephone : EUSTON 3176 





Engineers - Millwrights & Tool Merchants 


We are specialists in | 
EXPERIMENTAL WORK 


SPECIAL MACHINES 
DESIGNED AND MADE TO ORDER 





UP TO 8” DIAMETER 


WYNSTRUMENTS LTD) uacuinine 


FOR THE TRADE 
STAVERTON AERODROME - GLOUCESTER 
Phone: CHURCHDOWN 3264 — ———— 

















GENUINE <STUBS 
~ SILVER STEEL 


%& The best known brand in the world and the 
standard to which all other makers endeavour to 
work. 






%& Accurate to 00025” for all sizes up to 1” 
diameter. 

















%& Supreme surface finish—a heritage of crafts- 
manship. 






GENUINE £ STUBS FILES also have the same 
heritage of craftsmanship behind them as GENUINE 
< STUBS SILVER STEEL. 






GENUINE £ STUBS products are sold through 
all the best Dealers. Insist on these quality goods 
by specifying GENUINE £ STUBS. 


PETER STUBS LIMITED 


WARRINGTON : ENGLAND 
FOUNDED IN 1773 











BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit » Purnping Stations, 
wer Stations. 















k and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. | 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 





STEEL FRAME || 





i 


















= & EF” 


DESIGNS 













The service to complement 
your drawing office. 


27 CLARENCE SQUARE, 


BRIGHTON 








Electric Hoists 
and 
Overhead Cranes 


Ghia: 
from 
5 cwt 

ae) 
20 tons 









tandard models 


available 


ORDERSFOR 
220 HOISTS 
NOW IN HAND 
Prompt delivery 
for new orders 





Write fa) 
Taylor Stoker Co.Ltd. 
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= loudon heavy duty planers 
> 

- An 8ft. 3in. by 8ft. 3in. Planing Machine, heavy duty type 

with Ward-Leonard drive giving 80 h.p. at the reversing motor. 
4 Maximum speed 150 f.p.m. This is our latest design of this 
size of planer and is suitable for high production of the 

& heaviest work, especially the machining of large die blocks. 
= 

oe 

s 

= | 


17, Lynedoch Crescent, Glasgow, C.3. 
58, Victoria Street, London, S.W.1. 


DOUGLAS 6586/9 
VICTORIA 2106 
CALTHORPE 2541 


Ni 2, Sir Harry’s Road. Edgbaston, Birmingham, 5. 
The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 
ett 8uy,, 
“a SMI 




















RIVLINK 


The SUPER BELT 

























Made in RUBBER FABRIC 






Least Stretch— Longest Life 


Each Link a Complete Unit 






Detachable and Adjustable 


hit, GP 


~~ 


RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 
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SIMPULSIC 


“HY DRwwet s&s SQUEEZE’ 
VARIABLE CAPACITY PUMP FOR 


. ACIDS 


LIQUIDS ] ALKALIES 


SLURRIES 
AND VISCOUS 
“4 FLUIDS 


’ 
















Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 







CAPACITY: ZERO TO 11 G.P.M. 


The Simpulsic Pump incorp- 
orates a flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return valve 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 
pumped liquid never comes 
into contact with any metal 


DELIVERY 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests 

to be the perfect jointing for smooth surface and screw unions. OSOTITE is a | 

simply applied liquid compound, impervious to heat, petrol, oil, grease, water R' 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 














ay | ee ae ee 
A SLICK PRODUCT scaneieaiie SUCTION cate 
SLIEK- BRANDS LIMITED AMES CROSTA MILLS & CO. LTD. 
ao, WADDON fateh aelel, HEY WwWOo°OooD . 7 SS a ee ee ee 
570 LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, cmon, 2s 













MOBIVEYOR 


WITH THE STRONG TUBULAR FRAME 


SPEEDS UP BULK & PACKAGE HANDLING 
SAVES UP TO 75% HANDLING TIME 


the outstanding features are:- 





> < NY a 170 


The C & T Mobiveyor with its strong tubular frame, 


A. > 











* HIGH PERFORMANCE 

* EXTREME MOBILITY 

* MARKED STABILITY 

* EASE OF MAINTENANCE 


provides great mechanical strength with LIGHTNESS and 
MOBILITY—at LOWER COST. 

it is the ideal equipment for the really rapid handling of loose or bagged 
materials, such as coal, coke, sand, stone, bricks, breeze, chemicals, grain etc. 
Handles coal at up to 200 tons per hour, or stone at 250 tons per hour. 

Belt scrapers are fitted to prevent build up when handling bulk materials. 


Detailed technical leaflet on request. 


200 TONS stances PER HOUR 
CRONE & TAYLOR (Engineering) LTD 


SUTTON OAK ° ST HELENS ‘ LANCS ‘ ENGLAND 
TELEPHONE: ST HELENS 3283 


> 
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UNIQUE DEPARTURE IN MOTOR PROTECTION 








Occupies less than 3” cube. Available for flush, 
panel and metalclad surface mounting. Specially 
suitable for machine tools, domestic appliances 
etc. Economical in space and price. 


Further details from :- 


CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of <WEBER (Swiss) 


Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-7 amp to 10 amps. Up to 
500 volts. 
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TO THE 
ENGINEERING INDUSTRY 


One of the best equipped non-ferrous 
“A foundries in Europe, Sandwell offer 
you :-— 
(1) MOST MODERN METHODS. 
Finest quality precision Sand Cast- 
ings, Gravity ne ae 
Moulded Castings, and 
tings. 
(2) WIDEST RANGE. Castings from 
a few ounces up to 2 tons in 
weight. 
(3) COMPETITIVE PRICES. 
(4) PROMPT DELIVERIES. 


(5) FREE TECHNICAL ADVICE on 
all Castings problems. 


For all your requirements in non- 
ferrous castings, LET SANDWELL 
QUOTE. 


ILLUSTRATED LITERATURE ON 
REQUEST. 


THE SANDWELL CASTING CO. 


BANK STREET FOUNDRY, WEST BROMWICH. 
Telephone: STOnecross 223! (4 lines). Telegrams: ‘ REPCAST"’, WEST BROMWICH, 











One of the SANBRA Group of Compani 








@ SPEEDY 
ERECTION 


© LONG - 
LASTING 


© NO 
MAINTENANCE 


Mlustrated Brochure $9;C | 
gladly sent on request. 


E. W. TYLER CO. LTD, tee rete 206 
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Heavy Steelworks Duty or 


Light Factory Duty 


ents... 


40 feet span or 





120 feet span 
Intermittent Duty or 
Continuous Duty 
Lifting capacity 3 tons or 
Lifting capacity 200 tons 
1000 maximum hours per annum or 


5000 maximum hours per annum 


ae e 


a BOOTH standar 


HE Booth method of classifying overhead electric travel- 
ling cranes to suit varying service factors means that from a range 
of five classes of cranes, it is possible to offer a standard crane 

to serve almost any industrial requirement. We manufacture cranes for light 
duty up to continuous process cranes for Steelworks, and installations within this range have been 
carried out in many factories and Steelworks in this country and abroad. Grading of cranes 
effects considerable economies by making it possible to standardise components within each group 
whilst still retaining the advantages from the purchaser’s point of view of being able to choose 

a crane to suit the duty required. 










s 











The Booth Handbook of Overhead Cranes cranes to suit varying service factors and 
is a comprehensive publication containing gives detailed information and hints on 
practical information which will be of fixing crane particulars which would be of 
interest to crane users. It fully explains assistance to any firm contemplating 
the Booth method of classifying overhead additional craneage.— 


CLYDE 








CLYDE CRANE & BOOTH LTD. 


Incorporating: 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. | MOSSEND, Lanarkshire. 
Telephone. Pudsey 3168 (6 lines). Telegrams: “ Cranes,” Rodley Telephone. Hulyiown 412 (6 lines). Telegrams: “‘Clyde,’’ Motherwell. 
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MACHINES . 


The machines here illustrated are 
typical examples of the extensive range of 
precision-built “Douglas” and “* Macadie” 
Coil Winders, noteworthy for their superi- 
ority of =“ unexcelled standard of 
efficiency. ey have been described b 
an overseas buyer as “the most rugged, 
most versatile Coil Winders in the world”. 


Models are available for the production 
of windings for every industrial require- 
ment at highest speeds and with maximum 
economy. Enquiries for special purpose 
machines are invited, and any of our 
standard machines can be modified to 
cope with particular requirements. 












AVO LTD. 
AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON, S.W.! 
Telephone: ViCtoria 3404 (9 lines) 
C7. 





Get rid of rust with a Jason 
de-rusting & de-scaling pistol 


The Jason Pistol helps the 
engineer to defeat his biggest 
enemy—rust. It will remove 
rust from steel, iron and other 
metals quickly and efficiently. 








Its applications include: Removing rust, roughing up steel, etc., for metal- 
lising, cleaning castings and removing cores, removing paint and bitumen, 
cleaning all types of machinery (especially in awkward corners), to mention 
but a few. 

Jason Pistols are air-operated hand tools with trigger control requiring 
12.5 cu. ft. of compressed air per minute at 90 Ibs. sq. inch pressure. The 
complete Pistol Kit consists of the Pistol with holder for the 65 x 2 mm. 
flat end needles and 28 x 3 mm. chisel end and pointed needles. Two inter- 
changeable mouthpieces are provided, one round for normal work and one 
straight for cleaning fillets, angles, bolt heads, etc. 

FULL DETAILS FROM 


LEWIS & LEWIS LID. 


SCHOOL RD., NORTH ACTON, LONDON, N.W.10 


TELEPHONE: 


ELGAR 794/-3319-431t 
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BLAST THE "BEST WAY/ 


SWING TABLE PLANTS 
BELT CONVEYOR PLANTS 





ROOM PLANTS 
CONTINUOUS PLANTS 





: 
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STEAM BLOC 


PACKAGED BOILER ms 





The Steambloc is designed in a range from 
1,500 to 18,000Ib. steam per hour (from and at 
212F)°. les special three-pass design enables very 
high efficiencies to be obtained under ordinary 
commercial operating conditions. On many installa- 


tions it exceeds 85°. 


Send for Publication No. 1628/3—The Steambloc Packaged Boiler. 


Lower steam requirements are met by the 
CLARKSON Packaged Vertical Boiler of Thimble 
Tube Design. Range 250 Ib. up to 3000 Ib. steam 
per hr. Max. W.P. 120—Clarkson Thimble Tube 
Boilers. Send for Publication No. 702. 


Fully Automatic On ia 

High Efficiency Boiler Flan 
GUARANTEED 82.5°/o EFFICIENCY | 
icc coat ee ene ne 
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A PRODUCT OF THE 


BABCOCK 
AND 


WwilLcox 
ORGANIZATION 
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SPENCER - BONECOURT-CLARKSON LTD. 


28 Easton Street, London, W.C.1. Telephone: Terminus 7466 














it’s as simple as this....and from stock 














When considering your next Conveyor, think of the advantages to be gained by 
installing inexpensive, rugged, long life Maxim Conveyor Units. 


MAXIMum production 
—minimum outlay! 


Costly designs, drawings and engi- 
neering time for building elim- 
inated. 


Easy erection by your own labour. 
Each part being clearly marked on 
“* Easy to read assembly drawings.”’ 


@ All parts standardised and inter- 
changeable, making for simplicity 
in lengthening, shortening or re- 
erecting Conveyor. 


@ Even when ordering small or 
medium size quantities, you get 
the advantage of large quantity 
production. 








We will be pleased te send you full details. 


CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent. Phone: ERITH 4223 & 5751. 
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Verity Motors installed at Bankside Power Station 


“MADE BY VERITYS IS YOUR GUARANTEE ” 


VERITY MANUFACTURE—AC. and D.C. MOTORS, 
GENERATORS—CONTROL GEAR, Hand and Automatic Contactor 
Type—FANS—MAXLUME LIGHTING FITTINGS 


Sales 


VERITYS Le Headquarters: PLUME STREET, ASTON, BIRMINGHAM, 6 
Branches: LONDON ~ BRISTOL - GLASGOW - LEEDS - LIVERPOOL 


MANGHESTER - NEWCASTLE 
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Designed specifically for the machine tool industry, Dixylon Suplex is an outstanding plastic belt that really resists oil. 


o 
Dinylon SUPLEX BELTING IS OF COURSE A PRODUCT OF 


Glasgow, London, Birmingham, Bristo!, Manchester, Leeds, Newcastle, Dundee, Belfast, Dublin, Amsterdam and Vienna 


Branches 
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tHe FIRST REALLY 
OIERESISTANT BELT 
=IN THE WORLD 


SUPLEX 


DIXYLON SUPLEX — the latest addition 
Dixylon range of plastic beltings. 
DIXYLON SUPLEX — the Dixylon belt with the 
special oil resistant properties. 

DIXYLON SUPLEX — retains its coefficient of 
friction under conditions of running oil and possesses 
anti-static properties. 

DIXYLON SUPLEX — retains all the character- 
istics of standard Dixylon—great strength, light 


to the 


THE IDEAL BELT FOR 
THE MACHINE TOOL INDUSTRY 


weight, resistance to heat, stretch and adverse 
conditions—is just as suitable for high speeds up to 
10,000 f.p.m., very small pulleys, short centres, etc. 


DIXYLON SUPLEX — is made endless with simple 
tools in 15 minutes, either at the factory or by you 
on site. 


DIXYLON SUPLEX— is made in weights and 
thicknesses to suit your drive. 


THE MOST MODERN DEVELOPMENT IN POWER TRANSMISSION 


BR. dS. DICK, Ltd. 


THE NAME THAT MEANS DEVELOPMENT IN POWER TRANSMISSION 


Agencies throughout the world. American factory at Passaic, New Jersey 


Head Office: Greenhead Works, Glasgow, S.E. Telephone: Bridgeton 2344 Telegrams: Guttapercha, Glasgow. 
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NOTE THE AERODYNAMIC DESIGN... 





“GYRA-FLO AIRFOIL” 
IMPELLER BLADES, 


BLADE SHROUDS 
and INLET CONES 


. combine to provide ‘‘ Gyra-Flo 


Airfoil’’ Fans with efficiencies of over 
90°. Efficiencies of over 70% are main- 
tained over 55% of the operating range 
and a reduction of 25% in absorbed 


horse-power is effected. 


Our Engineers : 
will be pleased | 


! 

I . 

|  toadvise | 
' | 


AIRFOIL 
CENTRIFUGAL FANS 





THE MIDLAND HEATING & VENTILATION CO., LTD. 


BIRMINGHAM—Phone: ViCtoria 3781 © GLASGOW —Phone: BiShopbriggs 2667 © STOCKPORT—Phone: WoOOdiey i! 
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Eight specialist companies make up the nuclear octave. Each sounds exactly 
the right note in terms of its own particular skills and experience. In com- 
bination they form N.P.P.C. which thus has all the resources necessary for 
the construction of complete nuclear power stations throuzhout the world. 


At Bradwell, Essex, N.P.P.C. are building a new nuclear power station for the 
Central Electricity Authority, with a guaranteed output of 300 megawatts. This 
great enterprise is a commercial venture aiding Britain’s economy and empha- 
sising her world lead in the practical application of atomic power for peace. 


A Greater Britain through Nuclear Power 


THE NUCLEAR POWER PLANT COMPANY LIMITED 


Cc. A. PARSONS AND COMPANY LIMITED - A. REYROLLE AND COMPANY LIMITED - HEAD WRIGHTSON AND COMPANY LIMITED 


SIR ROBERT MCALPINE AND SONS LIMITED - WHESSOE LIMITED - STRACHAN AND HENSHAW LIMITED 
ALEX FINDLAY ANDO COMPANY LIMITED - CLARKE CHAPMAN AND COMPANY LIMITED 


BOOTHS HALL - KNUTSFORD - CHESHIRE 
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The Line for 


Ie Pf LL) 
Automation 






Compressed air as a source of power 

is intimately linked with the function 

of automation in industry. Its flexi- 

bility, reliability and safety in operation, 

together with the increasing number of 

purposes to which it can be put, make it 

especially useful in factory production lines 

where minimum cost is essential. In this 

connection “ BROOMWADE” Air Compres- 

sors are playing an important part and giving 

lasting and reliable service. “ BROOMWADE” 

Compressors are available with outputs from 
2-1,000 cubic feet. 






*“BROOMWADE”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 





‘BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe !630 (10 lines) Telegrams: “‘ Broom’’, High Wycombe, Telex. 
459SAS 
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TAP. 


(yours for the asking) 


Saved 
the D 


Our customer produces Iron Pipe fittings. Normal tap 
life when machine tapping was only 40/50 components. 
A Technical Representative from Speedicut Works studied 
the problem and made recommendations on design and 
treatment which increased tap life on this operation to 
over 1,500 components. 


This is a typical example of how Speedicut know-how 
solves machining problems. 


i Tap gave 
1,450 more units 


| on 2 a SPEEDICUT WORKS * CARLISLE ST EAST * SHEFFIELD 
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One of the two 4 
*Boby’ Deaerators and feed } 
tanks installed at 














ea 





the Central Electricity :. 
Generating Board's me 
ROGERSTONE ® 
Power Station, South Wales. @ 
4 
g 
Capacity 520,000 p.p.h. = 


Deaerated water. 


a 
» 


A ‘Boby’ Deaerator has been installed, or is being 


installed, as part of the feed heating system of each of Messrs. C. A. Parsons & Co’s turbo- 


generating sets in the following modern power stations :— 


C.E.G.B. Power Stations in England All these‘ Boby’ Deaerators 
and Wales are fitted with the special 
2 — 60 M.W. sets at Rogerstone ‘Boby’ weight loaded deaerat- WATE R 


— 60 M.W. sets at Little Barford 


* 

“ : ing nozzles, deaerating trays, 

4—120 M.W. sets at Drakelow ‘B . . ; 
3—100 M.W. sets at Aberthaw flash suppressor device and 
ee all necessary steam pressure 
S.S.E.B. Power Station in Scotland aad sebtee Seiad eemmiata 
2 — 60 M.W. sets at Dalmarnock ‘ ; 
ensure a continuous supply of 


Power Stations Abroad deaerated water to the boiler 


3 — 60 M.W. sets at Lake Macquarie, Australia feed pumps under all load TREATM oaNee 











2 — 66 M.W. sets at Boundary Dam, Canada si 
2 — 66 M.W. sets at Selkirk, Canada CRE. Ee See 
| — 15 M.W. set at Hunts Bay, Jamaica maximum residual is, in most 
2 — 25 M.W. sets at Monterey, Mexico cases, 0.005 c.c.|/litre. Established 1875 
William Boby & Co. Ltd., Rickmansworth, Hertfordshire, England. Telephone: Rickmansworth 4251 


K 
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Partnership-——--- 


More and more Hydraulic and Pneumatic installations, including Welding 
Equipment, depend on VIM Leather Packings for efficient operation. 


Resistant to oils, acids, gases and high temperatures, VIM Packings are 
guaranteed to outlast any other packing for similar application. 


Into partnership with VIM Packings go our Hydraulic Oils that have an 
unusually even viscosity through widely fluctuating temperatures—meaning 


high performance and less mechanical wear and tear. 


Of special interest to users of welding machinery is the new type Fire 
Resistant Hydraulic Fluid—HOUGHTO-SAFE 271. 


As leading suppliers of Packings and Hydraulic Fluids we render an 


unparalleled service on both—and compatibility is assured. 


Vauehan 


€ Co. Ltd. 


BIRMINGHAM - 4 - ENGLAND 


Works and depots at: BIRMINGHAM, MANCHESTER, LIVERPOOL, SOUTHALL (MIDDx.), BRISTOL, GLASGOW. 





MANVERS CENTRALIZATION SCHEME: 


From the top of the newly constructed Coal preparation plant: 
@ smali section of the immense network of railway sidings 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of Iron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 

Eagre's skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 


WORK BEGINS AT CADEBY: 


The National Coal Board again 

entrusts the Eagre Construction 

Co. Ltd. with a similar project. 

Earthworks, Drainage, Track Lay- 

ing and ancillary works for thirteen 

miles of Sidings are now in progress 5 

at Cadeby Main. Photograph by courtesy of National Coal Board 


—=—we— for a complete Track Service 


In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 
worked continuously during the past ten years DESIGN 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large SUPPLY 


Power Station Projects for the Central Elec- 
, INSTALLATION 


tricity Authority. 


Whatever the magnitude of your siding requirements, be sure to consult = KAGRE @ 
EAGRE CONSTRUCTION CO. LTD. 
East Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 4513-7 


Photograph by courtesy of National Coal Board 
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ELECTRICAL ENGINEERS EXHIBITION - EARLS COURT MARCH 25th-29th 





WARWICK poAp 
ENTRANCE 


ro 





See TUFNOL 


(REGISTERED TRADE MARK) 


the mechanically strong electrical insulator 
ON STAND L12 
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expansion chambers 
for the De Havilland 
‘Ghost’ Mark 1 turbojet. 


Our moulding floor requires 100 tons of sand 
daily from the sand preparation jaunt. The prepared sand is distributed by belt conveyor to hoppers 
at the moulding stations. The photograph shows an operator riddling sand on to a pattern mounted 


on one of a battery of jolt, squeeze. turnover pattern draw machines in our sand foundry. 


WAVAIIIF- Vea mm bVAllIK-me Mi laaliasio 


FOUNDERS IN ALUMINIUM ALLOYS 


SAND CAsTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY. STAPFS 
AP.117 

















THE 
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LISTER 
2] 0 Vel @yge), i: 





IN RABAUL, 


New Britain, electricity 










is supplied by four 
320 kW 
each powered by a 
Lister Blackstone EVS8 
480 h.p. diesel engine. 


alternators, 






Photos by courtesy of the 
Commissioners of Australia 
Dept. of Works & Housing. 


R. A. LISTER & CO. LIMITED 
BLACKSTONE & CO. LIMITED 


MEDIUM SPEED DIESEL ENGINES 


FROM 3 TO 1/320 B.H.P. 





DURSLEY, GLOUCESTERSHIRE, ENGLAND 
Phone: 2371 Telegrams & Cables: Blackstone, Dursley 
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Are these hands helping you ? 





Chemists on our staff make sure that the P.J. finishing paints 
you use are ahead of competition, Pinchin Johnson maintain 
a separate laboratory where customers’ requirements are studied 
und formulations evolved to meet them. Your P.J. Repre- 
sentative, himself a trained technician, is the link that makes 
the country’s most advanced paint research centre an effective 
annexe to your factory. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BRISTOL GLASGOW 
SOUTHAMPTON 


BIRMINGHAM 
LEEDS MANCHESTER 


Wellworthy ALESSFIN 


armoured ring groove pistons 


BELFAST 





... more than pay 
for themselves 
in the first year ! 


The top ring groove of the Al-Fin 
Piston has an austenitic cast iron 
insert bonded to the alloy giving 
strength where it is most required, 
increasing piston life by at least 
100%. This double mileage saves 
you the cost of one overhaul and 
the cost of another set of pistons ! 
Write for leaflet S20/1. 








isothermal Piston Design... 
Wellworthy use Isothermal Survey in diese! 










engine piston design to ensure : 
@ Correct selection of materials. 
@ Determination of correct running clearances. 
@ Avoidance of localised hot areas. BB 275 — 300°C 
@ Correct gudgeon pin alignment. BI 25s0—275°C 
@ That head thickness, coupled with correct BB 22s—aso"c 





blending into piston wall, overcomes distor- 
tion of ring es. This has considerable Ey 200—225°C 
bearing on blow-by and efficient oil control. 

§} Below 200°C 


LYMINGTON - HANTS 


WELLWORTHY LIMITED 





HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR “ 


PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 


























METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 


e 
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It's never too late 


to see the 


about 
space heating 


Any time is the right time to see the G.E.C. 
about your heating; for the G.E.C. manufactures 
the widest range of industrial electric space 

heating equipment... to suit every type 
of industrial and commercial premises. And did 

you know the Company offers a free advisory 

service? Yes, the G.E.C. will 
plan schemes for you that add up to all-round 
economies ... in layout, 
installation time and fuel consumption. 





‘Nightstor’ heaters— 


& G. Cc store by night, heat by day 
overhead radiant heaters— 
ad bd + for economical 


INDUSTRIAL ELECTRIC | cists 


give an even flow 


SPACE HEATING siiaiaiaincaaio 


provide heat 
to measure from a wide 
For further information, write for publication H5 selection of tube lengths 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 











ae 
the oo, —W bs Fatlerns 





ELKINGTON BROS. 
227, BELGRAVE ROAD, BIRMINGHAM, 12 











anne” rain 
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Industry can, and indeed does, benefit from the unrivalled experience and 
up-to-the-minute resources of the Warne-Wright Group of Companies. 
There’s service there. The kind of service that regards the customer and 
his interests as the all-important factor in the development of any business. 
And there’s quality too and pride in a job well done. This quality and 
the service that goes with it are reflected in everything Warne-Wright make, 
whether it be drop forgings, precision-turned parts and presswork, black 
and bright bolts and nuts, spanners and wrenches or any other of the many 
Warne-Wright stock lines. There’s always a Warne-Wright technician 
available to help you solve your own particular problems. 





THE 






WARNE, WRIGHT & ROWLAND LTD. 


KEELEY STREET - BIRMINGHAM 9 














AT 


SERVICE 


OF 
USTRY 









88 THE 


now playing a vital 
role in Atomic 
Energy and in 
supersonic Aircraft 
development 


fl 
rg 
PS the 


pure fused QUARTZ & SILICA 


Over fifty years of constant research and development 
have resulted in a product of the highest quality, possessing 
unique chemical, thermal and electrical properties. 


We also manufacture an extensive range of 
Vitreosil Laboratory Ware. 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND. Telephone: Wallsend 6-3242. 
LONDON: 12-14, OLD PYE ST., WESTMINSTER, S.W.1. Telephone: ABBey 5469. 


MES EMEMDLOBS OW A LET OOTING HUH 
GIBSON TOWERS = gq 


Servicing of . 
lighting, painting, 
window cleaning~bring 
all the ror 
overhead jobs 
within the safe 
reach of your 





own maintenance staff—with a GIBSON 
tower. Saving the inconvenience and extra 
cost of outside contracts, a mobile GIBSON 
Designed for 
factory use, tricycle-mounted Industrial models 
(with platform heights up to 33 ft.) are easily 
handled by one man. Other models include 


vehicle and trailer-mounted towers, and self- 


propelled types. 


tower is rarely out of a job. 


You can find out the full facts 
of GIBSON towers by writing 
for your copy of this leaflet. 


Manufacturers : 


JOHN GIBSON & SON LTD. 


Jameson Place Leith Edinburgh 6 


Distributors 
BERESFORD ATKINSON LTD., Hough House, Manchester 1o. 


MUNICIPAL SUPPLIES LTD., 2 Robert Street, Adelphi, London. 
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as smooth as aa——* 


Gloucester Casting 
7 








: 


The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 

they leave the “knock out” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable and grey iron castings 
for the automobile, railway, electrical and farming industries. 
Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production. 


A typical Gloucester Malleable Spectfication. 





Gloucester Lamellar 


Gloucester 
Pearlitic Malleable 


Blackheart Malleable 





Elongation 18% Elongation ae 5% 
Yield Point 12 tons Yield Point 24 tons 
Tensile Strength 2§ tons psi Tensile Strength 35 tons psi 














Spring mounting bracket in 
Malleable Iron Weight 8 lbs 


Vehicle pimon housing in 
» Malleable Iron. Weight 28 Ibs. 


GLOUCESTER 


CLACCESTER, 
(‘<— pce « ‘i Gloucester Foundry Lid., Emlyn Works, Gloucester 
4¥ phone : Gloucester 23041 grams : ‘Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 


- GOOD CASTINGS “ / 


——— 
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EJECTOR AIR PUMPS 





’ 


This is one of the many types of “ Mirrlees ’ 
pumps. 

The steam operated ejector has been a speciality of the 
Mirrlees Watson Company since its introduction as an air 
pump, and we claim a large share of the credit for the 
almost universal adoption of this type of apparatus for air 
extraction, and the production of vacuum in modern con- 
densing plants and other industrial processes where pressures 
less than atmosphere are required. 


ejector air 


THE 


MIRRLEES WATSON 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 





Machine Cut 
GEARS 


of all kinds— 
to specification in any material. 


We guarantee the teeth of all wheels cut by us to be 
correct, and all work is examined and checked before 
being despatched. Each gear wheel of a pair is run in 
correct relative position to the other in a special gear- 
testing machine. No perceptible backlash is allowed in our gearing, and thus we can 
ensure very silent running. 


Our booklet ‘* MACHINE CUT GEARS" contains much information of 
interest and use to engineers. A copy will be sent on request. 


The ABBOT ENGINEERING Co. Ltd., 


22 SMITHHILLS PAISLEY 
Telephone: PAISLEY 4272. Telegrams: “ ABBOT, PAISLEY.” 


SPUR WHEELS - SPIRAL WHEELS - RACKS - WORM GEARING - BEVEL WHEELS - FABRE PINIONS 
= ¥ TS a 
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B VULCASCOTan = @ Garampar 


VIBRATION \ Ue) ee 
PADS 
The OIL RESISTING | verre. ss es cet 


MACHINE inners Ka LOK 


Lock Washer 


MOUNTINGS rey ie WPositive Lock Washer 


Tested and 
POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
p roved by Telephone: DOUgias 9292 


years of 
usage 

















IMPROVE PRODUCTION &® 


@ Check vibration, shock and noise. @ No fixing bolts required. 
@ Make machine installations easy. © Save maintenance time and cost. 
@ Combat nervous strain. @ Isolate loads up to 4 tons per sq. ft. 
Standard sizes: 1/8in. X I8in. X fgin. 
and 36in. x 18in. X gin. 


Manufactured by:— 


VULCASCOT c britain) LTD 


87-89 ABBEY ROAD, LONDON, N.W.2. 
Tet: MAlda Vale 7374/8 Grams: VULCASCOT LONDON—NW8 











The “ Monochromed”’ bore of a tube 
used in ice-cream making machinery. 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to | 4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roll grinding | 5ft. length, 50in. dia.). 


MONOCHROME bs the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and Its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corresion or frictional wear must be combated. 


HONEYCHROME Is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 





INDUSTRIAL 


~~ 
A & ‘ 
es 





MONOCHROME LTD - STUDLEY ROAD - REDDITCH - WORCS - STUDLEY 121 
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A SCIENTIFIC APPROACH.... 


... to your packaging problems is now possible with the new B.P.A. Packaging 
Accelerometer—developed in association with the Ministry of Supply and now available 


for commercial applications. 

It has been established that all packages suffer greater or lesser degrees of 

shock and vibration whilst stacking or whilst in transit by road, rail, sea or air. 
Here at last is a simple set of equipment enabling your Packaging Department 
to anticipate them and quickly design packaging to suit each product and ensure 


safe carriage for a// your goods. 


The apparatus, consisting of Accelerometer unit: Delay 

and power unit: Display unit comprising oscillograph 

and optional peak reading meter: Camera unit and Release Hook, 
is easy to use once the principles of operation have 

been shortly explained. (The peak reading meter display is 
particularly useful where routine checks on packages are 

required to be carried out by unskilled labour.) 


Write for our brochure giving full details of this new device. 








PACKAGING ACCELEROMETER 





Boulton Paul Aircraft Limited, Wolverhampton, England 
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When did you oe payee y | Reaping | 





Not for a moment would we think of suggesting 
That YOUR roofs are urgently needing a testing 
But our object is that of a service most rare 
And that is a check-up of roof wear and tear. 
T'is easy of course for a maintenance man 

To perhaps overlook - apart from a ‘scan 
Depreciations - the wages of time 

Damages, breakages, leakages, grime 

Our plans for a periodical ‘look’ 

Would take care of this for you - gratis to boot 
Roofing and glazing for natural light 

Is a job we are used to, and think have the nght 
To claim expert knowledge and expenence wide 
To discover all faults which frequently hide 
Causes of damage to goods and production 
Efficiency, daylight and costs reduction. 

The future advantage to you is ‘no worry 

We are prepared to perform in a hurry 

Any re-roofing, re-glazing, repairs, 

Which are urgently needed to dispose of your cures 
Our long and tned service is at your disposal 
Craftsmen and Draughtsmen wall offer proposal 
For immediate counter to a roof near redundant 


Practical knowledge and schemes quite abundant. 
The foregoing rhyming is not very good 

But our workmanship 1s, and we would if we could 
Offer to you with, we hope, not persistence 


Our best possible service, help and assistance. 
OF HUDDERSFIELD 


* 





If you have a need for immediate action 

Wire, ning o7 write, and get satisfaction 

From departments E.H., G.T.N., or T.B. 

The results uall astonish you. we'll guarantee. 
Liv 





FOR EFFICIENT PATENT ROOF GLAZING AND STRUCTURAL THERMAL INSULATION 
DOUBLE GLAZING, LANTERN LIGHTS, WALKWAYS ETC., AND ALL ROOFING PROBLEMS 


W. H. HEYWOOD & CO. LTD., HUDDERSFIELD. Tel. 6594 (5 lines) 


Branches at: London, Manchester. Glasgow. Belfast, Newcastle, Birmingham, Liverpool, Leicester, Nottingham, Bristol. 
Associate Company in Eire- WH. Heywood & Co. (Ireland) Ltd , 63-64 Upper O'Connell Street. Dublin. 
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We 7) Industrial 
ZN plant 


(eee | . . . Of all kinds 



































All manner of static plant and 














aa i equipment is covered by Wards’ 
INDUSTRIAL PLANT DEPARTMENT 


— Boilers (from smallest portable to 





Y , ey largest of water-tube and marine 


types), Tanks of all types (including 





Braithwaite sectional steel tanks), 
ey Jacketed Pans, Chemical) Plant. Steel 
. ; and Aluminium Alloy Scaffolding, 


Tubing, Valves and Fittings, Boiler 
House Accessories, etc. Write for 


further particulars. 


¥ aR, he 
po Stier 
¢ 
&: 


swam 
—_ 3 Xe. 


ae 





é ed 
ald 


INDUSTRIAL PLANT DEPARTMENT, 


THOS. W. WARD, LTD., ALBION WORKS, SHEFFIELD.  Tel.: 26311 (22 lines) 
and BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. Tel: TEM. 1515 (12 lines) 


Autoclaves, Air Receivers, Pipes and 











16A, HILLSIDE, STONEBRIDGE 





BRITISH SPRINGS 
AND WASHERS 


WILLIAM 
FINUCANE 


(Springs and 
Pressings) 


LTD. 


A.I.D. A.R.B. 





e 


10 TON 
ROLLER TURNTABLE 














ELGAR 375789 5, ROBSON Nae CONVE! 


HODGSON STREET SHEFF 





PARK, LONDON, N.W.10 
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Boilerine Ltd. 


Manufacturing Chemists 





Boilerine 
Descaler For Steam Boilers 


Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a to 897 OLD KENT ROAD, LONDON, 
S.E.15. 
Telephones : NEW CROSS 0061-2 














Railway Switches “sau, 
and Crossings 
Turntables: Water 

Cranes * Tanks 

Pipes Bridges 

and Roofs 


* 


ISCA FOUNDRY 
COMPANY - LIMITED 


Phone :— NEWPORT - Mon. 


Newport. 
Mon. 5224/5 
London, 
Abbey 6407/8 


iCOTTDUORROPORRUERE ER SPARAA ATTA 
Wabi i ttt) 


London Offices: 


army 


= iat _ ma 38 Victoria Street, S.W.1 


McNEIL 


manhole doors 





for air-recelvers, 


boil rs. €te 





HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 






FABRICATED STEELWORK 






WELDED CENTRAL 


HEATING BOILERS 


CHARLES McNEIL LIMITED 
KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 
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-.. when you've got 

a broken hydraulic line 

on your hands! But a small 
stock of Hi-Flex Hose and 

Self Fitted Couplings will 
enable you to make up your 
own Hose assemblies on the 
spot. Deal with emergencies 
as they arise and keep valuable 


machinery in Service. 


March 21, 1958 
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—S 


These Hi-Flex Couplings are Self Fitted and 
can be re-used and are supplied in sizes from 
t” to 14” 1/D to fit all British and American 
threads. Equipment requiring special ends 
can be supplied to customers own 
specification. 


The Technical Advice of our Representatives is 
available to you at all times. 


self-fitted couplings Coun! 


OIL FEED ENGINEERING CO. LTD., 
Ii8, DENBIGH ST., VICTORIA, S.W.|I. 
Telephone : ViCtoria 9807/8/9. 











Vanguard valves and pipeline fittings, 
specially designed and manufactured for 
the oil, petro-chemical, atomic energy, 
pharmaceutical, and related industries. 


The range available includes :— 


@ Stop, Swing Check Valves, 
*Y’ Pipeline Strainers in 
Cast Carbon Steel, trimmed 
to requirements. 

Wedge Gate, Stop, Swing 
Check Valves, ‘Y’ Pipeline 
Strainers, Flanges, Elbows, 
Tees, Unions, Pipeline Fit- 
tings, in Stainless Steel. 
Tees, Elbows, Crosses, 
Unions, etc., in Forged 
Carbon Steel. 


All valves and fittings conform to the latest 
British and American Specifications. 


Write for illustrated literature to Dept. E. 


THE VANGUARD VALVE COMPANY LIMITED 


Triplex Works ° Eastern Avenue * Gloucester 
Tel. : Gloucester 26211 
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INTERCHANGEABILITY 

OF PARTS 

Extensive use of common 
parts in Priestman 
excavators and consequent 
interchangeability of parts 
between one machine 
and another makes it 
easier for the Contractor, 
who standardises on 
Priestman, to prevent 
breakdowns developing 
into hold-ups. 









MORE PROFITS FASTER 

By their faster operating 
cycle, Priestman excavators 
shovel more earth per 
working day. Priestman- 
equipped contractors 
complete more jobs at 
less cost in a working 
year; show a higher 
profit - margin 
all round. 

























STOPPAGES MINIMISED 
Priestmans’ four depots are 
so conveniently situated— 
so efficiently organised 
and so ready to swing into 
action with either service 
or spares—that down-time 
is cut to the minimum. 
Your Priestman excavator 
can usually be back 

at work within hours. 














Reasons why it pays to.. 


STAN DARDISE 
ON PRIESTMAN 






UTMOST VERSATILITY 
Contractors who 
standardise on Priestman 
can tackle anything ; 
achieving better 

results in less time 

at less cost .... because 
Priestman Excavators 
have the widest-of-all 
range of 

front-end equipments. 























PRIESTMAN 


MANUFACTURERS OF EARTH-MOVING EQUIPMENT 
FOR OVER 75 YEARS. 

























PRIESTMAN BROTHERS LIMITED 
HOLDERNESS ENGINEERING WORKS 
HULL, ENGLAND. 
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Here is the new ‘Cromp-Arc’ stud welding 
handtool. Its size? Only 7 in. long. Its 
weight ? 3} Ib. without cables. 


It is the smallest handtool capable of welding 
both ferrous and non-ferrous studs up to % in. 
diameter. 

This equipment can be used wherever small- 


diameter studs, pins and attachments must 


\ : be welded quickly. The small size of the 
iz * on. e handtool, designed specially for the light 
igat! 
° al rn av gq engineering industries, allows the operator 
to make welds even in the most confined 
spaces. 


The Crompton Parkinson Stud Welding 
now relies on 


Organisation is at your service. Technical 
representatives are ready to discuss without 
6 + . s . . ‘ ‘ P 

GEE’ d/ 1d Gee obligation how this new equipment might 


solve some of your manufacturing problems. 


relies on— 


PERMALI 


THE STRONG—TOUGH—CLIMATE-PROOF INSULATOR 


This dipole aerial mounting, designed 
by A. C. Cossor Ltd., is used in the GEE 
Chain radio-navigational aid for aircraft. 
Permali is a plastic laminate of good di- 
electric strength; its mechanical strength 

can be developed in any required direct- UL haw) 
ion by arrangement of the laminae during 


- y 
manufacture. Recommended for insulating AAU LL RC 


components where mechanical strength, 


lightness and durability are necessary. S TU D WEL D jf N G 
SUSI EOTOE 





complete 


PERMALI “> LiMiTED | ¢¢sign and 
fabricating 


service (rompton Parkinson 





(STUD WELDING) LIMITED 





GLOUCESTER ‘ ENGLAND . TELEPHONE 2494] 1-3 Brixton Road, London, $.W.9. Telephone: Reliance 7676 
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That complex property) 


which controls the facility 


MACHINABILITY 


with which metal may be cut” 


BRY AMIE ST REES: an renowned foc ther ** machinability 


tae tiaee TESTED STEELS 


Bright drawn ° Centreless turne right Heat-treated Bars 


HSE TES ROLLING, Mitt, tite tiebe vy mittit rc. O Werkithn’, Tit? TON 
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| BRITAIN'S 
| ATOMIC © 
FACTORIE’ 


TONS OF FILTER STEEL 
WORK ERECTED AT THE 
10 @) 2 @) am 20h oO] a Ole | 
CHIMNEYS 414 FEET HIGH 


STRUCTURAL 
STEELWORK BY 


FINDLAY 


Photograph of one of the Pile Buildings 
& Blower Houses at Windscale Works, 
Sellafield, Cumberland 


(By kind permission of United Kingdom Atomic 
Energy Authority) 


UNDER DIRECT CONTRACT WITH T TO BUILD THE UNITED KINGDOM 
THE MINISTRY OF WORKS ALEX. 1 6 0 0 ' ATOMIC ENERGY AUTHORITY 
FINDLAY & CO., LTD. MOTHER- 5 PLANT AT WINDSCALE WORKS, 


WELL, HAVE SUPPLIED, DELIVERED 


SELLAFIELD. 
eas STEELWORK 


REN. BLAY< C8. LID 
Le e 2 


STRUCTURAL ENGINEERS 
MOTHERWELL SCOTLAND 








LONDON OFFICE: MIGH HOLBORN HOUSE, 52/54 HIGH HOLBORN W.C.1 TELEPHONE HOLBORN 7330-5083 








ATLAS RUSKILLA 5 


CALCIUM 
PLUMBATE 


ARE 


TNDERCOATS fame 


INHIBITING! Meee 








STLAS RUSKILLA UNDERCOATS — 


ia aN 




















...and yet another... 


The first of three Parsons 120 MVA 3-phase auto- 
transformers en route to the C.E.G.B. North 
Western Division, Harker substation near Carlisle. 
Each of these transformers has a voltage ratio of 
275/132 kV, voltage variations being achieved by 
on-load tap changing gear. In transit the transformer 
weighs 127.5 tons. On site, complete, including oil, 


239 tons. 


Several Parsons 120 MVA transformers are 
already in operation with C.E.G.B. on 132 kV 
and 275 kV grid systems. 


F od 


if & 2 ay. af : 
‘fae eM ee TRANSFORMERS 


C. A. PARSONS & COMPANY LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE 6 
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cast for a Medill. €1°) (we 


This jockey carriage is cast in steel for a forge type of installation for the production 

of seamless tubes up to 10” diameter, and has to withstand unpredictable shock load. 

It is a good example of the versatility of steel casting, in that its sectional thickness ‘ 
varies from 2” to 7”, essential requirements that make it almost impossible to 

fabricate by any other method. 

Owing to good method planning this casting is free from defects and of especial 

interest is the fine finish. Note also the sectional thickness round the corners 
and edges. 













Jockey Carriage cast in steel for a Forge type 
installation for the production of seamless tubes 
up to 10” diameter. Weight as cast 30 tons. 
Sectional thicknesses max 7" min. 2”. Cast for a 
The Wellman Smith Owen Engineering 
Corporation Ltd. by whose permission _ i 
it is reproduced. ls Se 








TYPICAL LLOYDS STEEL SPECIFICATION 
Used for engineering products requiring hard 
wearing qualities. Grade R; O.50°% carbon, annealed 


Yield stress 25/30 t.s.i. Ult. stress 45/50 t.s.i. 
Elongation 15/10°,, R.O.A. 22/18%. 


L L Oo 9 D S Britain’s best equipped steel Foundry 


F. H. LLOYD & CO. LTD., P.O. BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 
Prim for Industry Advertisement 


L 


4 











THE ENGINEER 


I"x% 10” MIN. DIAM. és O L D 
ROLLED 


to 
6"x 2” 66” MIN. DIAM. 


I’x Ix Ye 12” MIN. DIAM. 
to 
6"x 6"x% 72” MIN. DIAM. 


"x 1"x %’ 12” MIN. DIAM. 
to 
6"x 6"x% 96" MIN. DIAM. 


15x %” 10” MIN. DIAM. 
to 
10"x3% 72” MIN. DIAM. 


Ie’ x% 10” MIN. DIAM. 
to 


G. A. HARVEY & CO. 10’x 3%’ 84” MIN.DIAM. 


(LONDON) LTD 


WOOLWICH ROAD, LONDON, S.E.7. 
Teiephone : GREenwich 3232 (22 lines) 


March 21, 1958 


eh hr sS—CSC_OS 


RE 


Yo'x Yo’ 10” MIN. DIAM. 
to 
5”x 5” 72” MIN. DIAM. 


FLASH BUTT 
WELDED 


4°x 3” 30” DIAM. 
to 
18" x6” 84” DIAM. 


Current prices and delivery on receipt of 
detailed requirements. 
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N 
PRESS chick __ 
uP 


THE SKERNE WORKS L”™-. 
ALBERT HILL 
DARLINGTON 








COLD FORMED SECTIONS 


From 


HOT OR COLD STRIP 


UGHT ANGLES, CHANNELS and many other 
sections in thicknesses up to 10 gauge 


FABR)~, STE 
e 





large 


dealt with 





Larger thicknesses and sections 
can be undertaken on 
capacity Brake 


All enquiries promptly 


Press 
































MINUTES SLASHED To SECONDS 


on the new 


MARBAIX 


M58 DISINTEGRATOR 


REMOVES BROKEN TOOLS 
e WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 
HARDENED MATERIAL, CARBIDES ETC. 


.in fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drills, 
reamers, studs, etc., in a fraction of normal time, without damage to 
the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 
finishing by grinding or other methods. Note the times for the 
various examples shown, and write today for full details to DEPT. E.!. 


HERE’S HOW TO CUT COSTS 


Times obtained on Model M58-C (as illustrated) 


30 SECONDS 


MARBAIX INDUSTRIES LTD 













a 








VALIANT HOUSE, VICARAGE CRESCENT 


BATTERSEA, LONDON 5. WwW. 


PHONE BATTERSEA 



































chemical 
oy) 


A 





Welded plant in stainless 
steel and copper : — 


SOLVENT RECOVERY } 


STILLS { 
DISTILLATION PLANT 
EXPANSION JOINTS 

AUTOCLAVES j 
ESSENTIAL OIL STILLS ; 


e 
PROCESS PLANT t 
FOR FOOD & CHEMICAL |: 
INDUSTRIES rf 








JOHN DORE ®& CO.LTD 
31-39 Bromley High Street, 

| Bromley-by-Bow, London, E.3. 

"Phone: ADVance 3421 & 2136 













Kew 
GET A £ QUOTATION 










-+. Ong 

ELECTRONICALLY 
HAROENED 

mokes all the difference / 


They are the secret of success. Elliott-Lucas tools are 
tougher because the electronic induction heat treat- 
ment they receive gives them a combination of excep- 
tional cutting efficiency and great durability. Always 
make sure that they're Ellioct-Lucas. These are just a 
few of the 300 models 

in our range ano are in 
a choice of six finishes. 


\ 








PW 2169 





ELLIOTT LUCASLID 


Churchbridge Works, Cannock, Staff ek 


Vrs? 
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The Nitriding Process for Case-hardening 


Ta i : ng th i ngs ea sy eee Special Steels by Nitrogen offers 


Metalrax Gravity Roller 

Conveyors ensure that the 

work runs smoothly, effort- @ Surface hardness up to 1100 D.P.H. 

lessly. They take a load off 

your mind - as well as off @ Retention of full hardness after heating to 500°C. 
as 
e 


the strength of your staff. 
Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 





Particulars from:— : 


NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646. Telegrams: ‘‘ NITRALLOY, SHEFFIELD.” 




















ROLLER CONVEYORS | | 


a 
: HIGH QUALITY ENGINEERING 
do the carrying & MACHINE TOOL CASTINGS 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS & * 
is very soon repaid in time gained and labour saved. The wide 
use of these better-made conveyors by important organisations 
everywhere is proof of efficiency. Send for current list which 


oe ose — . etd and prices, straight sections, standard HEAT & WEAR RESISTING UPTO 10 TONS 
nds and adjustable stands. alse i SPHEROIDAL GRAPHITE /RON & STEEL 


JAMES OSCARD & CO. MACHINING 


N . TWI NHAM. 1. POP. 
Dpt. E. 139, WHITTON RD., TWICKE Tel. POPesgrove 5281 R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23612 


4-COLUMN TYPE 


ELECTRO-HYDRAULIC PRESSES 


Hugh Smith produce a range of 4-column presses, 
and we illustrate a 500 ton electro-hydraulic machine 
recently completed. It is of all steel construction, 
and is equipped with an upstroking ejector ram of 
70 tons power. The high speed approach stroke is 
arranged through the prefilling valve mounted in the 
overhead tank. The control desk includes the two 
valve levers and other controls conveniently to hand. 
We shall be pleased to quote for 4-column presses on 
receipt of details of horizontal and vertical daylights, 
power and stroke required. 


























HUGH SMITH & CO. (POSSIL) LTD. 


HAMILTONHILL ROAD, GLASGOW, N.2. 
Telephone: POSSIL 8201 3 Telegrams: ‘‘ POSSIL, GLASGOW ” 


HUGH SMITH WERE FOUNDED IN 1875 AND HAVE NO 
CONNECTION WITH ANY OTHER COMPANY 


Hugh Smith Machine Tools include: PLATE EDGE PLANERS » PLANO-SHEARS + BENDING ROLLS * STRAIGHTENING ROLLS - PLATE BENDING PRESSES - FLANGING PRESSES 
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PISTON 
TYPE VALVES 


KLINGERFLOW 


Tue photograph shows a small part of the Fermentation plant at the Beecham Research 


Laboratories at Betchworth, where microbial substances are produced. All the valves visible 

in the picture and throughout the plant are Klinger Piston Valves. Klinger Sleeve-packed 

Cocks are also installed. The fluids controlled by valves include steam, hot and cold water, 
: brine and compressed air. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT. Telephone: Foots Cray 7777 





G37'58,V 
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There go some more Wiseman gear units 


MECHANICAL 


HANDLING 
EXHIBITLON No. 5 


TIM, 


Consulting engineers, the world over, 


find the range and reputation of Wiseman 


totally-enclosed gear units extremely 
useful in giving advice to their clients on 
power transmission. Further, they know 
that they will get willing help from 
Wiseman engineers because, after all, 
gears are a Specialist job. 

Write from anywhere for the name 


of the nearest Agent or to 


ALFRED WISEMAN & CO. LTD., 


GLOVER STREET, BIRMINGHAM 9 
Telephone: VICTORIA 2216-7 


London Office: Carlisle House, 8, Southampton Row, W.C.1. 
Telephone: HOLBORN 7127 





HARGRAVE ROAD - MAIDENHEAD - BERKS 


Telephone: Maidenhead 2271/4 


Telegrams: Grambon, Maidenhead 


“ 
arco TRADE maw 
CHECK VALVES 
All sizes up to 1}” N.B. 


High Pressure Valves dion 


ERMETO valves have been specially designed for all 
kinds of oil hydraulic systems or with non-corrosive 
gases, in which fields they are in widespread use. 

Our full range of standard valves is far too extensive to 
show here, but it covers many ‘out of the ordinary’ appli- 
cations. In addition we are always prepared to design 


and manufacture valves to individual specifications. 





FINE CONTROL 
VALVES TYPE III 
N.B pipe sizes 
4” to ?° 
O.D pipe sizes 
” to 1 


4 


BONNET TYPE 
SHUT-OFF VALVES 
TYPE IV 

N.B pipe sizes 

i” to 7” 


O.D pipe sizes 
?” tol 


SHUT-OFF VALVES 


LITERATURE AND CATALOGUES GLADLY SENT ON REQUEST ae 1 TYPE 1A 


N.B. pipe sizes 
1} 


1” to 


f times y i. 1}" to 


All ERIAETO valves are tested to one-and-a-hai 


the recommended working pressures 


O.D pipe sizes 
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DNDN NNSA 


ELECTRIC AIR NWEATERS 

















‘. rn ye 
7 ‘ . pppoe’. “St eae s PELL 
neal if parciea 
cagitil : 
wheds j P | 
a 
7 
eS 
oe 
Sh — 
Made in rectangular form for low pressures or cylindrical for higher pressures. 
Fig. 1 shows a 150 kW Air Heater with Control Panel; working pressure 150 Ibs 
p.s.i., Temperature 650°F. 
Please ask for catalogue Section CAE, Pages 3 and 4. 
Established 1920 
Ii) Ce eke w ge We 
Cc HEATRAE LIMITED - NORWICH 
Manufacturers of : Electric Water Heaters * Oil Heaters - immersion Heaters * Urns * Towel Rails * Airing Cupboard Heaters 
J Flameproof Heating Apparatus * Breakfast Cookers. * Electric Fires * Food Trolleys * Warming Plates * Air Heaters, etc. 





Pioneers in the manufacture of Steam & Electrically Heated apparatus for industry. 








the flow with the ‘Telicator’ 


Both low and high pressure systems can be fitted with a Telicator Visual Flow 
Indicator, which is a simple instrument for indicating the flow, whatever the 
viscosity. The rotors are specially designed by Dukes and Briggs to give the 
clearest indications over specific ranges of flow rate. Water supplies for cooling 
purposes and forced lubrication systems are two typical applications. A new 
model is under development for use with opaque fluids, and special designs can 
be made to meet specific requirements. 





®@ Simple design ensures complete reliability. 
@ Extreme sensitivity at all pressures. 
Note these ® Units readily adaptable to existing installations. 
. j » plane. 
features May be mounted in any pl. 
® Comparative flow gauged by speed of revolving rotor. 


Bailey's 


SIR W. H. BAILEY & CO. LTD - PATRICROFT - MANCHESTER - ENGLAND 
Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
LONDON OFFICE: SELINAS LANE (OFF WHALEBONE LANE SOUTH), DAGENHAM, ESSEX. PHONE DOMINION 2277 
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there's « eg Lfforence 


between this ; Se Be ge and any other 


LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 


Grommet Y.Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


wvmanaraerea WIGGLESWOR FA palma 
MANUFACTURED 
"Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 





4 M f LLION 7.1 Be) by "Twae 30° DIAMETER 


OVERFLOWING 
— BOREHOLES 


day 


For almost a century 
we have been c..nstruct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


CG ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.!I 
Telephone: WATerloo 7044 


Branches: 93/4 BROAD STREET, BIRMINGHAM [5 Telephone: Midland 1762 


ARTESIAN WELLS ee ee 
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“The latest Simon brochure has arrived”’ 


He’d asked his secretary to write for 

“Pneumatic Handling,” the latest Simon brochure. 
When he looks through it he’ll see that its 24 pages 
are packed with useful information about 
pneumatic handling in a wide variety of industries. 
This brochure is lavishly illustrated with 

photos and diagrams; it contains descriptions 

and important technical information. 

It’s free and it can be yours by writing to us today. 
















HANDLING 
EXHIBITION 


SEE OUR EXHIBIT 


Pneumati 

Pati If you don’t have them already, we 
4 would like to send you the full range 

of Simon publications. They are: 





Coal-shipping Plant onthe Tyne. 


Pneumatic Alumina Unloading 
at Kitimat. 


Materials Handling at an Acid 
Plant. 


Pneumatic Coal Handling at 
Manchester. 


Floating Pneumatic Grain 
Elevators. 


Discharging Iron Ore at Tyne 
Dock. 


Grain Elevator at Buenos Aires. 
Alumina Loader at Port Alfred. 


Fill in the coupon or write to us 


TO SIMON HANDLING ENGINEERS LTD 
CHEADLE HEATH 
STOCKPORT 
CHESHIRE 
ENGLAND 


Please send me: 


“PNEUMATIC HANDLING” 


| 

| 

| 

| 

| 

| 

| 

| 

“PNEUMATIC HANDLING” | 
and your full range of brochures. | 
| 

| 

| 

| 

| 

| 

| 


Tick where appropriate 
NAME 


ADDRESS 


COUNTRY 


Simon Handling Engineers Lt 


STOCKPORT, ENGLAND Telephone : Gatley 3621 (16 lines) Telex 66-287 Telegrams: Reform Manchester Telex 









H.S.312/PS 
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VAIL 


POSITIVE PRESSURE BLOWERS AND 


LCS 


= =S For positive pressures up to !0 Ibs. per sq. in, 
——— from approx. 240 to 16,000 c.f.h. Belt-driven or 
= => motorised. Small non-lubricanc Blowers up to 
= 2} Ibs. per sq. in. a specialit/. Water-cooled 
= es up to |Olbs. 
c — | 
a G —-> 


, “ = \ S.P. TYPE FAN 
Gnut = a " 
— BES] . cast iron and steel plate 


— > ea 5 Capacities ranging from 
— | 8,000 c.f.h. to 300,000 
Val — Hy c.f.h. in pressures from 
i kb 6” to £6” w.g. Supplied 


belt-driven or motorised. 


FANS € BLOWERS... 


nnnn 
WU 


Precision made in sizes to customers’ own speci- 
fications for building into existing equipment. 


nnnanannann 
WH 


WILLIAM ALLDAY € CO.LTD. 


Head Office and Works: “ Alcosa’’ Works, Stourport-on-Severn, Worcs. Tel: Stourport 2311/4. 
London Office: 158 Birchanger Road, South Norwood, S.E.25. Tel: Addiscombe 1162 and 1295. 














The Mettexture Process 





REPAIR AND MAINTENANCE 
FOR FACTORY 


FLOORS and ROADS || ” S ~ MOULDS 
A ravetutonary, method of a GAUGES, JIGS, ETC. 


roads in factories with the 
minimum of inconvenience. Phone : 3678 


* 
The METTEXTURE SERVICE STATION RD (EAST), HORLEY, 


includes SURREY 
EQUIPMENT and OPERATORS om 
A..D,, M.O.S., & ADMIRALTY APPROVED 


* 








Concrete floor section prepared by The Mettexture 
Process to receive a new topping. The remarkable 
bonding made possible by this 

process enables very thin toppings 

to be used with economy and 

complete assurance. 








PEGLER & LOUDEN LTD 


54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 


THE METROPOLITAN CONSTRUCTION CO LTD GLASGOW NEWCASTLE LIVERPOOL 


GREENWICH HOUSE, !/, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 | 
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Wagon Tipplers ty 









ote 
° < 


/ 


In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 
Many years of experience in producing wagon Tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 
above. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 
site conditions. All machines comply with the Railway Clearing House requirements. 





2016 Geared ram type and door discharge tippler. 2705 Rope ring type side discharge tippler. 
2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 






HENRY LEES &Co.LrD. ENGINEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL [818-9 GRAMS ROLTIP MOTHERWELL 
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SEAM 
WELDING 


on MERITUS SPOT WELDING 
MACHINES 


all machines in our range are available for 


THE ENGINEER 





demonstration at our works at any time 





Models from 
5-60 KVA 

Pedal or Air 
Operated 


ARN I EO ay 


MACHINES FOR 

SPOT, STITCH, 

BUTT & SEAM 
WELDING 


MERITUS (BARNET) LTD. 


BARNET, HERTS. 
TELEPHONE : BARNET 2291/2 




















Light Metal Pressings Hot Brass Pressings 


and Stampings and Machined Brasswork 





COATED ABRASIVES 


FOR ALL METAL TRADES Ingots in Brass, Gunmetal TRESOM ZIT 1s 
and Phosphor Bronze _ for the LP-Gas Industry 


* S S ~ . © wr af © 4 . ~ . ~ ' Ns 
os Bees BELTS « DISCS & SHEETS co For over fifty years we have been helping manu- 


facturers with their problems. Can we help you 
with YOURS? Right quality, right price, prompt 
deliveries. 


WRIGHT, BINDLEY & GELL LTD. 


Incorporeting Messenger & Sons (Birmingham) Ltd., LP-Gas Equipment Ltd., Percy 
Greet, Birminghom, 11 ond Heneoge Metols ttd., Heneage Street, Svangeen, 7 


eee ee cet. '' Be PERCY ROAD - GREET * BIRMINGHAM 1! 


Telephone: SPRingfield 4491 Telegrams: “Bindley’’ Birmingham. 
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10-ton Steam 
Permanes:s Way 
Crane, Metre 

. Duty: 10 


10-ton Diesel 
Permanent Way 
Shunting Crane in 
train formation. 











4-TON DIESEL 
SHUNTING 
ar an STEAM ELECTRIC DIESEL 


Rie DIESEL-ELECTRIC CRANES 














P37 


CONVEYING EQUIPMENT FOR HANDLING BULK MATERIAL 


* Sealed end bearings for 
difficult material and 
sanitary conditions. 











* Outlets may be oper- 
ated manually, by 
screwlever, by electric- 


al or pneumatic remote 
* Standard interchange- 


control. 
able components. 





a, ~~ 


* Any drive to suit con- : 
Lengths to suit any 


en 
, * 
ditions. 
W $ BARRON & SON L I D ‘opi 
* Clip-on cover gives * ® - 


Capacities of 50 cu. ft. 


easy access. GLOUCESTER hour up to 4,500 cu. ft. 


* Durable construction. Phone: Gloucester 21055/6/7 Grams : Barron Gloucester hour. 


















Steel 
Castings 


for Shipbuilding and 
General Engineering 
up to a finished weight 


of 40 tons. 


THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.!1 
LONDON OFFICE: 17 GROSVENOR STREET, w.i 





































Above: 

NIAGARA 

Heavy Duty Scaiping Screen. 
Can also be supplied 

in portable form with 
elevators and conveyors. 
Circle: Fitted with any mesh. 
At foot: Totally enclosed 
screen for fine or 

dusty materials. 


THE ENGINEER 


NIAGARA 
pays so well 


Because you obtain regular and continuous 
separation with high grading efficiency, enabling you 
to conform absolutely to any given specification. 
Niagaras are built with one to four decks, which 
are tiered and can be equipped with any 

mesh. They will handle wet or dry material and 

can be totally enclosed for dusty work. 


NIAGARA SCREENS 
(Gt. Britain) LIMITED 


STRAYSFIELD RD., CLAY HILL, ENFIELD, MIDDLESEX 
Telephone: Enfield 6622 (4 lines) 
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WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 
DOCKSIDE 
STRUCTURES, 
BRIDGES & 
AIRPORTS. 


GIVES A 
WARNING 


OF WIND 
SPEEDS 


Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11. 
Telephone : ENTERPRISE 4422 











DRAWER SLIDES 


AND FRICTION ELIMINATORS 
Make Light of Weight 


2 piece Type B, 10” to 25)” lengths 


a a 








3 piece Type G and HG, 124” to 37” lengths. 
Also Door Sheaves and ‘Sun’ and ‘Planet’ friction eliminators. 


See List No. 83 47/49 53 


Tat tate ae atizteeee 7° 80, STOUR STREET, 


PN Gb coh) eed te) tingle) pm age CIR MINGHAM 18. 


ESTABLISHED 1919 "Phone : EDGbaston | | 43 (3 lines). 











irs 





1 HP. to 25 HLP. 


Robust Construction 
No Friction Drives 
Positive Drive — Up to 26 Speed Changes 
Gear change under load without clutch. 


VARATIO Positive 


Variable Speed Gearboxes 


— 











STRATELINE 


Fixed Reduction Speed Reducers 





Torque range 

46 Ibs. ins. to 

48,000 Ibs. in. 

Exact ratios 

to suit your 

requirements 

between3to1 

and 1,000,000 

to 1. 

Motorised with any make or type of Motor or Non-Motorised, 
Positive drive in either direction. Reductions up to 1,000,000 to 1 
obtained in incredibly small space. 














The “DAVID” Units for “GOLIATH” Jobs! 


We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 


Telephone : SLOUGH 20271 /2 Telegrams : VARATIO, SLOUGH 

















March 21, 1958 THE ENGINEER 115 


Where the need is for 
supply up to 660V-1 200A 


















} 


-the choice 
should be 


indu switchgear 


Type ‘K’ Switchgear—readily 
adaptable for any factory layout— 
provides the best answer to the 
problem of industrial supply. 

It is available in pedestal or 
cubicle mounted arrangement and 
incorporates oil circuit-breakers 
suitable for direct-on motor starting 
and for use in conjunction with 
rotor starters for slip-ring motors. 





ALTERNATIVE CABLE 
BOX POSITION 





Single mounting pedestal type K5 switch unit 


& Specify Type = INDUSTRIAL 


S* 69) switcHGear 


for medium voltage service 




















Pedestal mounted type 


Ferguson Pailim cumiteo for Switchgear 


An A.E.!. Compony 
Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte.Branch Ex) 

LONDON OFFICE : Bush House, Aldwych, W.C.2. BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2. 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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AUDOO <ives 
vaives 










for a positive shut-off 





Audco lubricated plug valves are recognised 
throughout industry as the most reliable 
and economical where a positive shut-off is 
important. 

A unique pressurised lubricant system provides 
a leakproof seal and ensures easy rotation of 
the plug (without friction) under extremes of 
temperature and pressure ... other features 
include taper seats which are not exposed to 
moving fluids, quarter turn operation and a 
rotary plug which is the only basic moving part. 
Available in a complete range of sizes and 
pressure ratings in cast iron, steel, stainless 
steel and corrosion resisting metals. Full 
particulars of the Audco range will be 
supplied on request. 





i. 


AUDLEY ENGINEERING CO., LTD... NEWPORT. SHROPSHIRE 
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SPRINGS AND moe \Smedigy vam PTWINN ER 


SPRING WASHERS PAN GRINDING MILLS 
— PIPE EXPANDER 


FOR ENGINEERING PURPOSES 
Accurately cut pipe bevels can only be 
achieved if the pipe end is perfectly round. 
All pipes have a degree of ovality and the 
Twinner Pipe Expander is designed to 
correct this. It is inserted in the pipe end 
and expanded to press out the wails to a 
truly round form—an oxy-acetylene pipe 
cutter is then turned round the pipe to 


make the bevel. ENSURES TRUE 
Made to suit pipe sizes from 6” upwards. PIPE BEVELS 
REVOLVING OR STATIONARY PANS 


il PERFORATED OR SOLID BOTTOMS ce iV D ( AY = - 
Manufactured b OVER OR UNDER DRIVEN Ww IN} J 
J 0 H | TO x HM 8 Smedley Brothers. ll vin PE aR ER 
Furnace Hill, SHEFFIELD, 3 scant FOR THE ACCURATE ALIGNMENT OF PIPES FROM THE BORE 


Telephone Telegrams 
SHEFFIELD 24679 TONKS SHEFFIELD.3 


ASK FOR VA _— 
DETAILS A | 
OF THE NEW. i 
VARIABLE on | - 
STROKE , : TH 


The aligner, in the contracted position, is propelled along the pipe internally in 
& position between the pipes to be butt welded. By operating a tunumy bar on 
the end of extension tubes the aligner is expanded and presses out the pipe walls 


& Set oil to air ratio at maxi- : s : , : 
‘nile: aad whales while to their truly round form. Pressure holds the two pipes together in perfect align- 
¢ p twe adjustments ently. Ne ment whilst the weld is laid—the aligner is then contracted and rolled along 
646i ont enue the pipe for the next weld. 
PATENTED SELF PROPORTIONING SEE OUR DONALD ROSS 
& Partners Ltd. 


STAND ° 
OIL BURR: arts Cours Agen 4609 TWINNER WORKS, GATWICK ROAD, CRAWLEY, SUSSEX 
FACTORY EQUIP. EXHIB. Telephone : Crawley 25061-3 Telegrams : Twinner Crawley 


SCHIELDROP &,CO., LTD., STOTFOLD,;BEDS. TEL: | STOTFOLD 414 (3 lines) : 





OPEN STEEL FLOORING - STAIR TREADS & HAND-RAIL STANDARDS 


@ Every bar welded . . no rivets 
to work loose. 


@ Weight carrying with mini- 
mum depth and weight. 


@ Non-slip serrated tread. 
@ Any width or length. 


@ Spaced bars permit light and 
air circulation and also easy 
painting and cleaning. 


With acknowledgements ¢o the North Western 
Gas Board to whom we are indebted for the 
privilege of taking this 


a) 


STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 
Tel: Wythenshawe 5555 (4 lines) 
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? 
pllear vias How far can you trust a motor : 


SA, ES 

IN STEEL | 

BLACK OR MACHINED 
TO 24 TONS 








K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS | 


—_ 


FARRAR/\BOILERS 








FOR ALL INDUSTRIAL PURPOSES 
including installations for 
GASWORKS ~- HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 


PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND SI ¥ . i 
Right across the world if its BROOK. . . wherever 
it travels there is usually a BROOK agent within 


reasonable distance. What better recommendation 





BRAND NEW 
BALL & ROLLER 
BEARINGS STAND N. 13 country in the world for over half a century. 


OVER 4 000,008 IN STOCK 
IM MORE THAN 4.000 TYPES 


do you need for a product used in nearly every 


\\\ 


\\\\\\ \\\\\\\\\ \\\ \\ \ 
\ \\\\\ WM WA \\ 





| HUDDERSFIELD + ENGLAND 
Zz 


——— of HOFFMANN, R. & M., S.K.F., F.B.C., 

. TIMKEN, TORRINGTON, HYATT, RPORA 
M.R.C., N.D., FAFNIR, FAG., RIV., STEYR, G.M., a sas 
$.R.0., A-K.F., ONA, GIUSTINA, ETC. ETC. 


SUPPLIERS TO AIR MINISTRY, MINISTRY OF 


SUPPLY, ADMIRALTY, NATIONAL COAL 
BOARD, PUBLIC UTILITY UNDERTAKINGS, 


mene | CIRONSIDES 
TN | Gar Ghiold Lubricants 


REMO Wh GF74 (ERT. 24) TELE 2-452 





\ 
BRITAIN’S LARGEST STOCKS A\ \\ ‘MOTOR 
MOTORS \ CWHICAGO>U.S.A. 
— 








Illustrated gears have run 20 years on 
lronsides. Our experience is at your disposal 


wt 
z s RADFORD THE IRONSIDES LUBRICANTS LIMITED - DAW BANK ~- STOCKPORT. 


8 ste feo 
NS ROVER C° feos 


LIMITED oe 











VOLTAGE STABILIZERS 


STANNINGLEY 
* By F. A. Benson, M. Eng., A.I.M.E.E., M.I.R.E., University of Sheffield 


AUTOCLAVES & 
VULCANISERS Price 12/6 


with par. Quicklock door 
CuEMICAL PLANT This monograph describes the various devices employing saturated elements, glow-discharge tube 
CREOSOTING PLANT, circuits and thermionic valve arrangements for voltage stabilization. A comprehensive biblio- 
VACUUM DRYING & graphy is included. 
IMPREGNATING PLANT, 
HYDRAULIC Order your copy through your bookseller or direct from: 


PRESSWORK. | ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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for accurate measurement choose 
NEGRETTI & ZAMBRA 


precision-made Thermometers 


Dipping Thermometer 
for hot water, etc. 





erm 
nhhiea 
B fw 


4” Mercury-in-stee] 
Dial Thermometer, 
Rigid Stem Type 





£ 


 vTtrTigczvse=¢t 


Redetine tad 





soe 





Tee 
nee 














Room Thermometer 
with plastic case 


Distance-type Mercury-in- 


Brass-cased Tank and enced Ditad Tememnetes 


Pipe Thermometer 





For complete technical literature about 
Thermometers write to:— 





NEGRETTI & ZAMBRA 








NEGRETTI & ZAMBRA LTD., 122 REGENT STREET, LONDON, W.1. 
Telephone: REGent 3406 Telegrams: NEGRETTI PICCY LONDON 


Branches at: Birmingham, Cardiff, Glasgow, Manchester, Leeds. 
Nottingham. Agents or subsidiaries in most countries. 





















Resistance Thermometer 
Recorder 





Bi-metallic Recording 
Thermometer 


Mercury-in-stee] Disc 
Chart Recorder 





Multi-point Indicator 
Pyrometer 
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ALLE 


BALANCED OPPOSED 


COMPRESSORS 


The long established high quality of Alley Compressors is combined in these machines with 
the known advantages of the horizontally-opposed design. 


COMPACTN ES* : Intercooler lies below motor. Motor is built on. 
BALAN CE : No horizontal or vertical out-of-balance forces. 


FREEDOM FROM VIBRATION 


Can be installed on a minimum foundation— even on an upper floor. 
The unit is complete— intercooler and oilcooler incorporated — ready for bolting down. 
Range of single and two stage machines from 400 to 2000 c.f.m. 


A corresponding range of VACUUM PUMPS is available with displacements up to 3,000 c.f.m. 


ALLEY & MACLELLAN (POLMADIE) LTD., 
GLASGOW, S.2. 


Licensed to manufacture Gas Compressors to the designs of 
Clark Bros. Co., Olean, U.S.A. 





THE ALLEY B/L STEAM ENGINE: 4 high class range of single and two 
cylinder engines of compound and non-compound type, with outputs 
ranging from 40 B.H.P. to 750 B.H.P. 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS + BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. 


Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 


Full page £90. 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


Minimum 14/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, ¢.g., }-page £22. 4-page £41 10s. Full page £78. 


13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a e (12 colu inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. t-page ( — ) 

Use of Box Number. 2/-, which includes forwarding of replies. 


Copy Dates. 


D **Run-on”’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


** Displayed ”’ and ** Illustrated "* advertisements by noon 


Advertisements for publication should be addressed to:— Classified Advertisement Dept., “ The Engineer”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned te CENcral 6565. 





PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF 
SOUTHEND-ON-SEA 


EDUCATION COMMITTEE 





MUNICIPAL COLLEGE 





Principal : 
T. L. MORGAN, M.Sc., A.M.LC.E., A.M.LStruct.E. 





APPOINTMENTS 


Applications are invited for the following posts :— 
(i) LECTURER, Electronic Engineering and 
Engineering Physics. Salary £1200 by £30 to £1350. 
(ii) ASSISTANT GRADE B, Radio Service Work, 
including Television. Salary £650 by £25 to £1025, 
with additions for training, graduation and good 
Honours Degree. eae 
Further particulars and forms of applicat'on may 
be obtained from the undersigned (stamped 
addressed, foolscap envelope). : 
Completed forms should be returned to the Prin- 
cipal, Municipal College, Victoria Circus, Southend- 
on-Sea, within fourteen days of the appearance of 
is advertisement. 
sate D. B. BARTLETT, 
Chief Education Officer. 
Education Office, 
Warrior Square, 


Southend-on-Sea. E6531 





ESSEX EDUCATION COMMITTEE 





SOUTH-WEST ESSEX TECHNICAL 
COLLEGE AND SCHOOL OF ART 
FOREST ROAD, WALTHAMSTOW, E.17 





LECTURER 





Required, as soon as possible, LECTURER IN 
MECHANICAL ENGINEERING, to _ teach 
Mechanics of Fluids and Applied Thermodynamics 
or Mechanics of Machines. ; 

The College provides courses leading to B.Sc. 
(Eng.) and Higher National Certificate. Applicants 
should be Graduates and/or Associate Members of 
the Institution of Mechanical Engineers. Some 
teaching and industrial experience is desirable. 

Salary : £1200 by £30 to £1350, plus London 
allowance (£36 or £48). a ; 

Applications (no forms), giving particulars of 
qualifications, training and experience, should be 
submitted to the Clerk to the Governors at the 


College. E6582 





WORCESTERSHIRE EDUCATION 
COMMITTEE 


COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 





APPOINTMENTS 





we to expansion consequent upon entering the 

Pe . colleen, in session 1958/59, the following addi- 

tional appointments are to be made. + 

(1) LECTURER IN THERMODYNAMICS. Appli- 
cants should be University Graduates or equi- 
valent, with industrial and/or teaching experience, 
Salary, £1200 by £30 to £1350. : ; 

(2) ASSISTANT, Grade B. Mechanical Engineer- 
ing, for Ordinary National Diploma and Certi- 
ficate Courses. £650 by £25 to £1025. $ 

Particulars of the above posts and application 
forms may be obtained from the Chief Education 

Officer (S/J), County Education Office, Castle Street, 

Worcester, on receipt of stamped, addressed owe 


envelope. 71 


UNIVERSITY OF BIRMINGHAM 


IN METALLURGY 





LECTURESHIP 





Applications are invited for a LECTURESHIP IN 
METALLURGY. Candidates should have a suit- 
able Degree and industrial or research experience, 
The work involves lectures to final-year and post- 
graduate students, and good opportunities exist for 
research. Salary within range £900-£1650 per annum 
with F.S.S.U. and family allowances. 

Applications (two copies), with the names of three 
referees, should be sent to the Deputy Registrar, 
The University, Birmingham, 15, from whom further 
particulars may be obtained. E6552 


PUBLIC APPOINTMENTS 





MONMOUTHSHIRE EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE OF 
MONMOUTHSHIRE, CRUMLIN 


Principal : Dr. T. V. STARKEY, F.Inst.P. 





LECTURER IN MECHANICAL 
ENGINEERING 





LECTURER IN MECHANICAL ENGINEER- 
ING is required for the Ist of September next. 
Candidates must hold a Degree or equivalent quali- 
fication in Mechanical Engineering and have had 
suitable industrial experience. Teaching or research 
experience would be regarded as added qualifications. 

The salary for this post is £1200 per annum by 
£30 to £1350 per annum. 

Further particulars and forms of application can 
be obtained from the undersigned, to whom com- 
pleted forms should be returned as soon as possible. 

T. M. MORGAN, 
Director of Education. 
County Hall, 
Newport, Mon. E6570 





COUNTY OF LEICESTER 





COALVILLE MINING AND TECHNICAL 
COLLEGE 


Principal: W. A. BURROWS, B.Sc. 


ASSISTANT GRADE “A” 





Required, for September, 1958, ASSISTANT 
GRADE “A.” to teach General Engineering sub- 
jects. Salary £475 by £25 to £900, plus appropriate 
allowances for grees, training and industrial 
experience. 

Applications (no forms), together with details of 
qualifications, age, education, industrial and teaching 
experience, together with copies of two recent testi- 
monials and names of three referees, should be sent 
to the Principal, Mining and Technical College, 
Bridge Road, Coalville, by 11th April, 1958. E6581 





BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 


SLOUGH COLLEGE OF FURTHER 
EDUCATION 
R. EDGAR, M.Sc., M.A.) 





(Principal : 





LECTURER 





Applications are invited for the post of LEC- 
TURER IN PRODUCTION ENGINEERING, 
with effect from Ist September, 1958. The person 
appointed will be required to teach up to H.N.C. 
level in Mechanical and Production Engineering 
courses (with special reference to jig and tool design 
and machine tools), and to assist with City and 
Guilds courses. Teaching and industrial experience 
essential. 

Salary will be paid in accordance with the appro- 
priate Burnham Report, i.e. £1200 by £30 to £1350 
per annum. 

Forms of application and further particulars may 
be obtained from the Principal, Coliege of Further 
Education, William Street, Slough, to whom com- 
pleted forms should be returned within fourteen 
days of the date of the appearance of this advertise- 
ment. 





COUNTY OF LEICESTER 





MINING AND TECHNICAL 
COLLEGE 


COALVILLE 


Principal: W. A. BURROWS, B.Sc 





LECTURER IN ENGINEERING 





Applications are invited for the following addi- 
tional post, commencing September, 1958 :— 
LECTURER IN ENGINEERING, with sound 
workshop experience. Salary £1200 by £30 to £1350. 
Applications (no forms), together with details of 
qualifications, age, education, industrial and ge 
experience, copies of two recent testimonials, an 
names of three referees, should be sent to the Prin- 
cipal, Mining and Technical College, Bridge Road, 
Coalville, by 11th April, 1958. E6583 


PUBLIC APPOINTMENTS 





UNIVERSITY OF DURHAM 


KING’S COLLEGE, NEWCASTLE UPON 
TYNE 


LECTURESHIP IN MECHANICAL 
ENGINEERING 


The Council of King’s College invite applications 
for a LECTURESHIP IN MECHANICAL ENGI- 
NEERING. 

Applicants should hold a good Degree or its 
equivalent in Engineering and have had some pro- 
fessional experience since graduation. Preference 
will be given to candidates with an interest in the 
teaching of engineering design. The Lecturer will 
also be required to take some part in the teaching of 
other branches of mechanical engineering and will 
have opportunities for doing research work for a 
higher Degree. 

The salary scale rises by annual increments of £50 
to a maximum of £1650 and the commencing salary 
will be fixed at a suitable point on the scale, in accord- 
ance with the qualifications and experience of the 
successful applicant. Family allowance and F.S.S.U. 

Twelve copies of application, together with the 
names of three persons to whom reference may be 
made, should be submitted not later than 2Ist April 
to the undersigned, from whom further particulars 


may be obtained. 
G. R. HANSON, 
E6586 Registrar of King’s College. 





ROYAL NAVAL SCIENTIFIC 





SERVICE 
APPOINTMENTS 
Royal Naval Scientific Service requires PHY- 
SICISTS, ELECTRONIC ENGINEERS and 


MATHEMATICIANS for 25 Senior Scientific and 
Scientific Officer posts at establishments in London 
area, Baldock, Harwell, Haslemere, Poole, Greenock 
and Rosyth. Also required: MECHANICAL 
ENGINEER for work on heat transfer problems at 
Harwell ; MECHANICAL ENGINEER for work 
on fuel and lubricating oil problems in London area ; 
MECHANICAL ENGINEER for work on gas tur- 
bine and problems in London area ; CHEMICAL 
ENGINEERS for London area and Poole ; METAL- 
LURGISTS for Rosyth and Poole; CHEMISTS 
(Physical and Inorganic) for Poole and Baldock. 
Candidates must normally be natural born British 
subjects of natural born British parents, with at least 
First or Second Class Honours Degrees or equivalent 
high professional attainments. S.S.O.s must have 
had at least three years’ post-graduate experience and 
be 26 years of age. Salaries (men), S.S.O., £1190- 
£1410; S.O., £635-£1110 (London)}—somewhat 
lower in provinces. Appointments are unestablished 
with F.S.S.U. benefits), but opportunities may occur 
‘or those under 32 to compete for established posts.— 
Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, quoting 
A.98/8A. E6550 





THE REPUBLIC OF THE SUDAN 


SENIOR MECHANICAL ENGINEER 





The Equitoria Projects Board has a vacancy for a 
SENIOR MECHANICAL ENGINEER at Nzara, 
Equatoria Province, Sudan. 

The successful candidate will be required to take 
charge of all mechanical engineering services of the 
Board, which comprises spinning and weaving mill, 
ginning factory and oil mill, together with workshops, 
power stations and a transport department. This has 
its own engineer in charge responsible to the Senior 
Mechanical Engineer. 

Applicants should be between 30-45 years of age, 
with professional qualifications leading to Corporate 
Membership of the Institution of Mechanical Engi- 
neers. Should have wide workshop and general 
engineering experience in factory machinery, steam 
boilers, oi] engines and power installations. 

Appointment will be on a short-term contract for 
a period of three years, in the salary range £51200 to 
£81750. Point of entry will be fixed in accordance 
with age, qualifications and experience. A terminal 
bonus is payable at end of contract. Free accom- 
modation is provided by the Board. Cost-of-living 
allowance is payable and an initial outfit allowance 
of £850, Free air passage on appointment for official 
and family is granted. Leave accrues at the rate of 
seven days per month. There is no income tax in the 
Sudan at present. 

Write for further particulars and application forms 
to Personnel Section, Sudan Embassy, Cleveland 
Row, St. James’s, London, S.W.1, quoting reference 
Senior Mechanical Engineer 4/2312. E6579 





PUBLIC APPOINTMENTS 





SOUTHERN RHODESIA 
GOVERNMENT 


DEPARTMENT OF LABOUR 








VACANCY: INSPECTOR OF MACHINERY 





Applicants must be qualified engineers in possessi 
of an approved Certificate in Mechanical or Electrical 
Engineering or the Ministry of Transport First Class 
Marine Engineers Certificate, and must have had 
good all-round experience. The duties will include 
the inspection of all classes of boilers, elevators and 
general machinery and previous experience in inspec- 
tion work of this kind, particularly the inspection and 
testing of boilers, will be a recommendation, 

7 scale : —_ by £50 to £1620. 

_ Application forms and further detail 
Secretary (R), Rhodesia House, 429, Strand, Bane 
W.C.2. Closing date, April 10th. E6541 ° 





RHODESIA RAILWAYS 
VACANCIES FOR CIVIL ENGINEERS 








Vacancies exist for fully qualified CIVI - 
NEERS for service in the Chief tek Seron 
ment of the Rhodesia Railways. Preferably single 
men under the age of 25 years will be considered, but 
married men not exceeding 36 years of age ‘may 
apply. ee —_ be qualified with a Uni+ 
versity Degree in Civil Engineering or ho rpora 
Membership of the Institution. . _— - 

Salary scale between the limits of £850 and £1800 
a annum. : 

ree passage, pension, annual leave with i 
pay and good prospects of advancement. —— 

For further particulars of conditions of service 
apply to : 

The London —_ Rhodesia Railways, 24 

indo: 


Salisbury House, m Wall, London, BOL 
E6580 





NORTHERN IRELAND HOSPITALS 
AUTHORITY 


DOWNSHIRE HOSPITAL, DOWNPATRICK 
(A HOSPITAL FOR NERVOUS AND 
DISEASES) mone 








SUPERINTENDENT ENGINEER (GRADE 1!) 





Applications are invited from suitabl i 
peraees for the above post, the salary for wilco 

£915 by £30 (4) by £35 (1) to £1070, 

Qualifications : Applicants must have served a 
recognised apprenticeship or have otherwise acquired 
— —— training, and must hold a i 
qualification of technical character, suc 
Ist Class Certificate of Commas ew 3! 
Engineering, or equivalent Naval Certificate - City 
and Guilds Ist Class Certificate in Plant Engincering. 

Applicants should have wide and varied experience 
of installations, operation and keeping of records 
of steam raising, mechanical and electrical plant and 
services. A working knowledge of sanitation codes, 
water supply systems and building maintenance is 
seqeted. and the ability to control artisan staff is 
essential. 

A suitable house will shortly be availa 

Copy of duties and application — may be 
obtained from the Secretary of the Downshire 
Hospital Management Committee, to whom the 
form should be returned so as to be received by him 
not later than Thursday, 3rd April, 1958. E6567 


NORTH EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


SENIOR ASSISTANT ENGIN 
(MECHANICAL) — 








Applicants must be Corporate Members of the 


Institution of Mechanical En 
fessionally graded in the National Heels forte, 


and should experience in a senior eapaci 
the design of boiler plants, steam, hot 4 - 


n of heati 
and ventilating systems, and have a sound | knowledge 


of all associated mechanical equipment. Salary. 

£1010 by £30 (5) by £35 : 

— Weightne ise (1) to £1195 per annum, plus 
The above post offers ities 


opportuni 
whole field of hospital engineering, 
ae of ee is not necessary. 
_ Applications, giving » Present se » Qualifica- 
tions and experience (with dates), enn the 
names of two referees, should be sent to the Secretary 
North East Metropolitan Regional Hospital Board, 
Ila, Portland Place, W.1, within 14days. E6572 


Classified Advts. continued on page 122 


to cover the 
but previous 
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PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY 


ASSISTANT ENGINEERS 


Applicati are invited for the appointment of 
ASSISTANT ENGINEERS, to work at the Research 
Laboratories at Leatherhead, Surrey, on a wide 

of problems associated with conventional and 
oolaw power stations. Present investigations con- 
cern heat transfer in nuclear fuel elements and heat 
tic precipitators, cooling towers 

and ‘ced ps. ; 

Candidates for senior vacancies should have an 
Honours Degree, with nea research experience ; 
for other vacancies a Degree or H.N.C. with 
appropriate experience, would be acceptable but 
i is attached to ability to apply funda- 
mental knowledge to a wide range of problems. 

Salary according to ability and experience. Second 
Assistant £1 160-£1510 per annum, Third Assistant 
£1055~£1265 per annum, Fourth Assistant £820-£995 
per annum, General Assistant £550-£725 per 
annum. : 

Application forms from 1. G. Ellis, Personnei 
Officer, Central Electricity Generating Board, 24/30, 
Holborn, London, E.C.1, to be returned by 2nd 
April, 1958. Quote reference ENR/83. E6555 





COMMONWEALTH OF AUSTRALIA 


THE SNOWY 
MOUNTAINS 
HYDRO-ELECTRIC 
AUTHORITY 


invites applications for the position of 


CHIEF CIVIL ENGINEER 
Salary—£3800 (Australian) 


Applicants must possess recognised pro- 
fessi | qualifications and have wide experi- 
ence in the investigation, design and con- 
struction of major civil engineering works. 

The Chief Civil incer is directly 
responsible to the Authority for the manage- 
ment and conduct of the Authority's civil 
engineering activities, including the co- 
erdination and integration of the work of the 
Civil Design Division, the Major Contracts 
Division, and the Scientific Services Division. 





Only those with successful experience in 
high executive positions and with proven 
engineering and administrative ability, will 
be considered. 


Information on superannuation, leave and 
other conditions of service is available on 
application to the Authority's London 
Representative, Australia House, Strand, 
W.C.2, London. 


Headquarters of the Authority is at 
Cooma, New South Wales, where housing 
on a rental basis will be available for the 
successful applicant on taking up duty. 


Applications, stating name, age, marital 
status, present position and salary, together 
with full and detailed particulars of past 
experience, should be addressed to the 
Business Manager, Snowy Mountains 
Hydro-Electric Authority, Post Office Box 
332, Cooma North, N.S.W., Australia, and 
sent by airmail. Applications close on 18th 
April, 1958. 


E6549 








THE ENGINEER 


PUBLIC APPOINTMENTS 


LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ENGINEERING ASSISTANTS 


Applications are invited from suitably qualified 
persons for the followi permanent pensionable 
appointments on the staff of the Regional Engineer :— 
(a) ENGINEERING ASSISTA (Mechanica!l)— 

rade I 

Applicants must be conversant with the design of 
heating and ventilation systems in hospitals or build- 
ings and the preparation of estimates, drawings and 
specifications ; 

(b) ENGINEERING ASSISTANT (Electrical)— 
Grade I 

Applicants should be experienced in the preparation 
of specifications, drawings and estimates for distribu- 
tion schemes, electrical installations in hospitals and 
buildings, and be able to take details of existing 
installations and have a good knowledge of modern 
installation practice. : 

Minimum qualification for the above appointments 
is the Higher National Certificate in Mechanical or 
Electrical Engineering. : 

Commencing salary for each post within the scale 
£655-£965 per annum, dependent on age and pre- 
vious relevant practical experience. _ ; 

Applications. stating age, qualifications, experience, 
present and previous appointments, with names and 
addresses of three referees (two technical), stating 
the post applied for, to me at 19, James Street, Liver- 
pool, 2, not later than 27th March, 1958. 

VINCENT COLLINGE, 

E6469 Secretary to the Board. 





TYNE IMPROVEMENT 
COMMISSION 


The Tyne Improvement Commissioners invite 
applications from qualified persons for the posi- 


tions of : 

(a) ASSISTANT CHIEF ENGINEER, and (b) 
SENIOR ASSISTANT ENGINEER, under their 
Chief Engineer, Mr. R. B. Porter, M.1.C.E. 

Applicants for each position must be Chartered 
Civil Engineers with extensive experience in the 
design, construction and maintenance of dock and 
harbour works and installations. 

The commencing salary, which will have regard to 
the qualifications and experience of the successful 
candidate, will be : é 

For the position of Assistant Chief Engineer, not 
less than £2100 per annum. : - 

For the position of Senior Assistant Engineer, not 
less than £1650 per annum. 

Applicants must not be less than 32 years of age 

= more than 45 years of age on the Ist January, 
1958. 
The person appointed will be subject to the pro- 
visions of the Commissioners’ superannuation 
scheme ; will be required to reside in the district and 
to devote himself exclusively to the service of the 
Commissioners. : : 

Applications, on a prescribed form, copies ofwhich 
may be obtained from the undersigned, will be 
received up to the 10th April, 1958, and should be 
addressed to the Secretary endorsed to indicate the 
position for which application is made. 

Canvassing will be a disqualification. 

R. N. EGGLETON, 

Bewick Street, Secretary. 
Newcastle upon Tyne, 1, 


6th March, 1958. E6477 








TENDERS 











CITY OF PLYMOUTH 
Civic CENTRE 


TENDERS are invited from contractors for the 
CONSTRUCTION SUPPLY, DELIVERY and 
PLACING in POSITION of THERMAL STORAGE 
VESSELS of 32,000 gallons capacity for the Proposed 
Civic Centre : ; 

Applications to be made to the Consulting Engi- 
neers, Messrs. Hoare, Lea and Partners, 5, Headland 
Park, Plymouth, from whom the drawings and 
specification may be obtained. 

No Tender received after noon on Monday, 31st 
March, 1958, will be considered. No Tender will 
be received except in a plain, sealed envelope 
addressed to the Town Clerk, Town Clerk's Office, 
Pounds House, Plymouth, and bearing the words 
“ Tender—Civic Centre Thermal Storage Vessels,” 
but no name or mark indicating the sender. E1725 





A.E.R.E. 
HARWELL 


and electrical and electronic equipment 


required to estimate capital c 
designs being prod 


The essential requirement 


Power Station, Oil R 


Send a POST CARD to Group 
for application form and detail 





SENIOR ENGINEER 


for the Estimating Programmes Group 


The Atomic Energy Research Establishment is building at Harwell a Proton Synchroton for the 
Rutherford Laboratories of the Nationa! Institute for research in Nuclear Science. The Project 
will cost several millions of pounds and wil! involve unusual buildings. complex mechanical plant 
The post is a senior one in the Project Team responsible 
for the design and construction of the machine 
i rtake the drafting of programmes for design and construction and will! be 
rnd a yo eye osts involved. to soviow the progress of the Project and to ensure that 
uced can be executed within agreed capital expenditures. 


is that candidates should have previous experience in a 
pendi and in the drafting of programmes ana specifications for a capital project such as a 
Pc :~ efinery, Major Chemical Plant or Stee! Works 3 

initiative and leadership are being sought, together with ability to negotiate at senior levels. 


SALARY: £2,100 -£2,600 


Recruitment Officer (1104Y/25), A.E.R.E., Harwell, Didcot, Berks., 
ils. 


Vacancy for a 


Personal qualities of 


E6535 








TENDERS 
INDIA STORE DEPARTMENT 


SINGLE SPINDLE AUTOMATIC SCREW 
MACHINES 


The Director General, India Store Department, 
Government Building, Acton, London, W.3, invites 
TENDERS or the SUPPLY of :— 

SINGLE SPINDLE AUTOMATIC SCREW 

MACHINES, capacity as follows : 
(1) One 12mm. Round. 
(2) One 18mm Round. 

Tender schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings, which is not returnable. Cheques should 
be made payable to High Commission of India. 
The application for Tender forms should state 
reference : 2090/57/1/SM/Eng.2. 

Tenders, complete with specifications, are to be 
submitted by Ist May, 1958. E6544 


CARMARTHEN RURAL DISTRICT 
COUNCIL 


EASTERN AREA WATER SCHEME— 
SECOND INSTALMENT 


The Council invite TENDERS from experienced 
Contractors for the following work :— 
CONTRACT No. 1.—The SUPPLYING, EXCA- 

VATING for, LAYING, JOINTING, MAIN- 

TENANCE and ANCILLARY WORK of the 

following PIPELINES. Approximately 900 lineal 

yards of 5 inch diameter and 7400 lineal yards of 

3 inch diameter, spun iron pipes with flexible 

joints. 

The general conditions, specification, bill of quan- 
tities and form of Tender for this Contract prepared 
by the Engineers, Herbert Lapworth Partners, 25, 
Victoria Street, Westminster, S.W.1, may be obtained 
from the undersigned upon application, on receipt 
of a cheque for £3 made payable to the Carmarthen 
Rural District Council, which sum will be returned on 
receipt of a bona fide Tender. 

Tenders, together with all documents received, are 
to be enclosed in a sealed cover, endorsed “* Eastern 
Area Water Scheme, Second Instalment, Tender for 
Contract No. 1—Pipelaying,”’ and addressed to the 
undersigned and delivered not later than 10 a.m. on 
Monday, 28th April, 1958. 

Only Tenders from firms experienced in this type 
of work will be considered. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

JOHN JONES, 


Clerk of the Council. 
Rural District Council Offices, 
Spilman Street, 
Carmarthen. 
14th March, 1958. 
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INDIA STORE DEPARTMENT 


HIGH PRECISION JIG BORER 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
— eape W.3, invites TENDERS for the SUPPLY 
of :— 

HIGH PRECISION JIG BORER, similar to 

“ LINDNER ™ Model LB 14. Working surface 

of table 800 x 400mm. Max. and Min. dis- 

tances between table surface and boring spindle 

540 and 80mm. Spindle speeds 70-2000 r.p.m. 

Tender schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings, which is not refundable. Cheques should 
be made payable to High Commission of India. 
The applications for Tender forms should state 
reference 2100/57/1/ENG.3. 

Tenders, complete with specifications, are to be 
submitted by Thursday, Ist May, 1958. E6520 





INDIA STORE DEPARTMENT 


ONE UNIVERSAL THREAD GRINDING 
MACHINE 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of :— 

ONE UNTVERSAL THREAD GRINDING 

MACHINE, 400mm. centres by 250mm. 

maximum grinding diameter. 

Tender schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings, which is not refundable. Cheques should 
be made payable to High Commission of India. 
The applications for the Tender forms should state 
reference 2099/57/ENG.3. 

Tenders, complete with specifications, are to be 
submitted by Thursday, Ist May, 1958 E6521 








EDUCATIONAL 








IMPERIAL COLLEGE 

BURSARIES IN HIGHWAY ENGINEERING 
provided by the Rees Jeffreys Road Fund, tenable 
from October, 1958. Value from £460 to £760 per 
annum, including fees. 

Further particulars from the Registrar, Imperial 
College, London, S.W.7. Closing date, 26th April, 
1958. E6540 B 





A.M.1.MECH.E., B.Sc. City and Guilds, &c, 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent. successes. 144-page 
prospectus free on request.—B.I.E.T. (Dept. 22). 29, 
Wright's Lane, London, W.8. E721 € 


FREE! Brochure giving details of Courses in 
Mechanical and Production Engineering, Draughts- 
manship, &c., for the A.M.1.Mech.E., A.M I.P.E., 
City and Guilds and other professional examinations. 
—E.M.I. Institutes, Dept. E.30, London, W.4. 
(Associated with H.M.V.) E972 £ 


March 21, 1958 
EDUCATIONAL 


TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
A.M.1.Chem.E., A.M.LM.L, 
A.F.R.Ae.S., C. & G., &c. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 


29, WRIGHT'S LANE, LONDON, W.8. 
E102 £ 








SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A DRAWING BOARD WITH A 
DIFFERENCE 


A drawing board can bring a lot of happiness 
if the work is varied and interesting and the sur- 
roundings pleasant to work in. 

Just such a drawing board is now vacant and 
we would like to see it occupied by a keen 
DRAUGHTSMAN, age about 25-30, with the 
right general engineering background. The 
advantages include a non-contributory pension 
scheme and other welfare amenities. 

Applications are invited by letter addressed to : 
THE PERSONNEL MANAGER, 
TUFNOL, LTD., 

PERRY BARR, BIRMINGHAM, 22B. 

E1730 a 
A SENIOR FOREMAN is required to take com- 
plete charge of the jobbing section of an old-estab- 
lished Iron Foundry situated in South Wales, The 
Foundry produces medium to heavy engineering 
castings. It is essential that the applicant should be a 
good organiser, fully conversant with modern methods 
of production and capable of preparing his own 
estimates. Apply, giving full particulars of age and 
experience.—BOX No. E1732, “ The Engineer.” a 


A WELL-KNOWN NUCLEAR POWER 
COMPANY has a first-class opportunity available 
foraSALES EXECUTIVE. Applications are invited 
from fully qualified Engineers who have experience 
in the field of power generation and supply, together 
with a high degree of administrative ability. The 
successful candidate will be required to travel at home 
and overseas in the pursuit of business and will have 
some executive responsibility under the Company’s 
Commercial Manager. Applications will be handled 
in strict confidence and should give a summary of 
education, technical] training and business experience. 
—BOX No. E6566, ** The Engineer.” A 


APPLICATIONS ARE INVITED for the follow- 
ing appointments at the CLAYDON, SUFFOLK, 
Works of 
THE BRITISH STEEL PILING CO., LTD. 
SENIOR DESIGNER DRAUGHTSMAN (Mini- 
mum qualifications H.N.C. or equivalent.) 
Age group 28-35 years. Candidates should be 
capable of accepting responsibility for complete 


projects. 

MECHANICAL DRAUGHTSMAN (Young) 
(Minimum qualifications O.N.C.) Required for 
Research and Development Team. 

THESE APPOINTMENTS ARE PERMANENT 
AND PROGRESSIVE IN AN EXPANDING 
ORGANISATION, and the successful candidates 
will be engaged on interesting work in connecticn 
with special crane type structures, hoisting machinery 
(steam, diesel, electric) and contractors’ plant. 

Contributory pension scheme in _ operation, 
Good canteen facilities. Salary in accordance with 
qualifications and experience. The works are 
situated 15 minutes bus ride from the centre of 
Ipswich.—Applications to the Personnel Officer at 
the above address. E6404 a 


ASSISTANT WORKSHOPS ENGINEER is 
required at the Avonmouth Works of Imperial 
Smelting Corp., Ltd. Duties will include deputising 
for the Workshops Engineer in his absence and assist- 
ing generally in the supervision of 5 foremen and 
approximately 140 tradesmen, labourers, &c., 
employed in the central workshop, e.g. Machine 
Shop, Construction Shop, Loco Sheds, &c., on the 
maintenance of heavy engineering equipment from 
metallurgical and chemical plants. It is desired to 
appoint a person qualified either by apprenticeship 
and Grad.I.Mech.E. or, alternatively, a Degree with 
post-graduate engineering experience, but in either 
case, two years’ experience in the field of heavy 
engineering, i.e. chemical engineering, heavy chemi- 
cals, mining engineering or comparable branch in 
H.M. Forces will be required. Previous workshops 
and/or supervisory experience would be an advantage. 
—Requesi for application form to Personnel Manager 
Imperial Smelting Corp., Ltd., St. Andrew’s Road. 
Avonmouth, Bristol, quoting reference AWE/TE, ” 

E6578 a 


CIVIL ENGINEER (age about 30 years) requir 

for Consulting Engineers’ office in + hereon 
Technical qualifications should include a Degree 
and/or Corporate Membership. of the Institution of 
Civil Engineers ; varied experience an advantage. 
Technical reports following Civil Engineering or 
industrial accidents, commenting on safety of method 
of work, compliance with Statutory Regulations, &c.: 
giving evidence in High Court if litigation ensues. 
BOX No. E6446 “ The Engineer.”” A 


CIVIL ENGINEERING INSPECTOR requir 

for work in Rhodesia. Civil engineering comes 
and deep shaft work experience essential. Right 
experience and good health more important, but 
would prefer age not over 50. Work is under Con- 
sulting Engineers and applicants are asked to indicate 
nature and periods of previous work and employers. 
—BOX No. E6553 ,“* The Engineer.” A 








March 21, 1958 
SITUATIONS VACANT 


APPLICATIONS ARE INVITED FROM ENGI- 
NEERS for responsible posts on research and 
development of Automation Techniques and Pro- 
duction Processes for the engineering industry. Excel- 
lent opportunities for those with ability and initiative. 
Previous experience not essential. Candidates should 
have an Engineering Degree, Higher National Certi- 
ficate, or equivalent qualification. Send full details 
including age, qualifications, experience and present 
salary, in confidence.—BOX No. E6447, “ The 
Engineer.” A 





COMPANY IN THE OUTER LONDON 
AREA concerned with the production of non-ferrous 
castings (aluminium) sand, gravity and pressure die 
castings, invites applications from qualified Mech- 
anical Engineers for the position of MAINTEN- 
ANCE ENGINEER, to supervise general mainten- 
ance of machinery, services and installation. Whilst 
a University Degree in Mechanical Engineering is 
preferred, consideration will be given to outstanding 
applicants possessing an equivalent qualification. 
Candidates must have a general engineering back- 
ground and sound organising ability. Salary will be 
on a generous scale commensurate with qualifica- 
tions and experience. Contributory pension scheme 
in operation. Write, giving full details of age, quali- 
fications and experience, which will be treated in 
strict confidence. —BOX No. E6548, “ The Engineer.” 

A 


THE ENGINEER 


SITUATIONS VACANT 


CHIEF INSPECTOR required for large engineering 
company in London area. The company has two 
divisions engaged on the manufacture of medium/ 
heavy machine tools and mass produced pressings. 
Extensive engineering experience of precision manu- 
facturing work and technical qualifications to at 
least H.N.C. required. Candidates must have held 
an administrative or supervisory inspection post. 
This is a responsible post offering excellent scope 
and prospects for an experienced man between 
35-50. Write, in the first instance, stating age, 
education, qualifications and brief details of present 
and past employment, with salaries earned.—BOX 
No. E6533, ** The Engineer.” A 


CONSULTING ENGINEERS require CIVIL 
ENGINEER for work in London, experienced in 
design of large sewage purification works. Varied 
experience of more importance than age. The 
appointment is not a temporary one and under the 
usual conditions includes staff pensions. Salary not 
now quoted as it will be based on qualifications and 
experience of selected applicant. Please indicate 
these details. —-BOX No. E6576, “* The Engineer.” a 


CONSULTING CIVIL ENGINEERS require 
experienced and qualified RESIDENT ENGI- 
NEERS for reservoir contracts, Home Counties.— 
Write or telephone, L. G. Mouchel and Partners, 38, 
Victoria Street, Westminster, S.W.1 (ABB woe 

A 
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Drainage Pipework in Dwellings 


Hydraulic Design 


and Performance 


by A. F. E. WISE 


In recent years a number of new principles of design for plumbing 
and drainage works, showing the way to cheaper and more efficient 
methods, have been developed and proved in practice. Some of the 
results have been published in technical journals, and the aim of this 
book is to assemble and amplify this information, so forming a hand- 


book of a type not previously available. 


photographs and diagrams. 


Fully illustrated with 
10s. 6d. ( post 8d.) 


fl id 8 fe) 


from the Government Bookshops or through any bookseller 








Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers, 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 





ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


lf you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





ELECTRICAL ENERGY 


28 ESSEX STREET, STRAND, LONDON, W.C.2. 








SITUATIONS VACANT 


CONSTRUCTORS JOHN BROWN LIMITED 
invite applications for a post of an EXECUTIVE 
DIRECTOR. ference will be given to a man with 
experience in chemical and petroleum chemical 
engineering and construction who also possesses 
proven administrative ability —Applications should 
be addressed to the Chairman of the company at 
8, The Sanctuary, London, S.W.1, who will deal 
with them personally and confidentially. E6542 a 


DESIGN DRAUGHTSMAN.—Loading Shovel 
Manufacturers offer attractive and interesting work 
with young and progressive company on the develop- 
ment of existing models and new projects, to a 
qualified Design Draughtsman with medium general 





engineering and transmission design experience, and 
holding an H.N.C. Permanent and progressive 
position with good working conditions. Five-day 


week. Salary commensurate with ability and 
experience. House available to successful applicant 
after trial period. Write, giving full details, age, 
experience and salary required. —F. E. Weatherill, 
Ltd., Tewin Road, Welwyn Garden City, Herts. 

E1740 a 
DESIGNER-DRAUGHTSMAN with machine 
tool or allied industry experience, required for 
interesting development work by progressive firm in 
satellite town. Housing can be provided. State 
previous experience, qualifications and salary required 
—Centec Machine Tools, Ltd., Centec Works, 
Hemel Hempstead, Herts. E1734 A 


DEVELOPMENT ENGINEERS 


Exceptional opportunities for three graduate, 
apprentice-trained, Mechanical Designers in 
25/35 age group occur in our organisation. 

Successful candidates will be given experience of 
our product before taking responsible positions 
in our expanding Development and Design 
departments. 

equirements : Degree or equivalent quali- 
fications and some development and design expe- 
rience, especially in machine dynamics, strength 
of materials elasticity, &c. 

Staff conditions, salary, pension scheme, &c., 
are up to the standard expeeted by those 
genuinely qualified for these posts. 

Candidates should write initially to the Secre- 
tary, The British Northrop Loom Company, 
Limited, Blackburn, Lancashire. E1700 a 


DEVELOPMENT ENGINEERS required by 
large light alloy manufacturing organisation in West 
London area. Applicants must possess knowledge 
of light alloy fabrication, have drawing-office and 
design experience, and at least five years’ workshop 
training. Salary commensurate with qualifications 
and experience, contributory pension scheme in 
operation. Write, giving full details—BOX No. 
E6481, “ The Engineer.” A 


DRAUGHTSMAN required, preferably with some 
experience of chemical plant and the operation of 
shell boilers. Applicants should be of H.N.C. 
standard. The work is interesting and covers the 
installation of new and alteration to existing plant, 
and involves a certain amount of site work. A pen- 
sion scheme is in operation and a canteen available. 
—Apply, giving age, qualifications and experience, 
to Chief Engineer, Lancashire Tar Distillers, Ltd., 
Liverpool Road, Cadishead, Nr. ———s 

6480 A 


DRAUGHTSMAN, £950 p.a., required for pipe- 
work design/layout/detail work in Bristol. Boiler 
pipework experience essential. Pension scheme.— 

X 2899, Blackford’s Advertising, Bristol. E6397 a 
DRAUGHTSMAN 


required, for development 


work on special-purposes machinery. Wide know- 
ledge of mechanisms esseatial. Applicant should be 
aged 21/23 years and have O.N.C.; 5-day week ; 
sick and pension fund.—Apply in writing to Personnel 
e) r, Osram mp Works, East ne, North 
Wembley. E6574 a 


DRAUGHTSMAN MECHANICAL, under 40, 
permanent and pensionable post. Used to developing 
drawings on new plant and maintenance. Salary 


approximatel £900. Please state fully training, &c. 
—BOX No. E1724, “ The Engineer.” A 
DRAUGHTSMEN 


An engineering company in the West Mid- 
lands, engaged in the production of a variety of 
fabricated vessels and tanks, has the following 
vacancies for Draughtsmen :— 

(1) ENGINEER DRAUGHTSMAN, for 
work in the field of commercial vehicle 
design and development, and hydraulics. 
A practical background in the commercial 
vehicle trade would be an advantage 
SENIOR MECHANICAL ENGINEER- 

ING DRAUGHTSMAN, for design work 

on road and rail transport tankers and air- 
craft fuelling tankers. Previous experience 
in the commercial vehicle trade would be 
an advantage. 
MECHANICAL ENGINEERING 
DRAUGHTSMAN, for design work on 
fabrication of chemical plant and pressure 
vessels. Applicants for this post should 
hold O.N.C, or H.N.C. qualifications or 
equivalent. 

The company operates an attractive staff pen- 
sion and life assurance scheme, and grants 
excellent summer holidays. Salaries will be 
according to age, qualifications and experience, 
but in all cases will not be less than the minimum 
A.E.S.D. rates. Applications are invited, which 
will be treated in the strictest confidence, from 
suitably qualified persons, who should give full 
personal details —BOX No. E6538, “* The Engi- 
neer.”” A 
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DRAUGHTSMEN, MECHANICAL, ELEC- 
TRICAL, for engineering consultants. Knowledge 
of power station work an advantage. Positions per- 
manent, pensionable, five-day week, free lunches.— 
Write or *phone, Personnel Officer, Ewbank and 
Partners, 10/11, Grosvenor Place, Hyde Park Corner, 
S.W.1 (Sloane 0486). E6575 a 


DuSsT Pig we mn | ENGINEER required by 
d, Ltd., 8, West Street, Epsom, 

to have y ont to show initiative and ability to 
develop sales, design and installation of large and 
small contracts in Southern England and South 
Wales.—Write full details, marked personal, to 
Technical Manager. EI713 a 
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SITUATIONS VACANT 
ELECTRICAL 
DESIGNER DRAUGHTSMAN 
required by 
LTD. 


W. H. ALLEN SONS &@ CO., 
BEDFORD 

for the development and design of A.C, and D.C. 

motor control gear. 


This is a permanent appointment on interesting 
work, with good prospects. 


Generous Pension Scheme. 
towards removal expenses. 


Assistance 





Apply in writing, giving full details of 
experience, to the Personnel Manager. E6450 « 
ELECTRICAL a a me . Engineer- 
ing Group who have their H.Q. irmingham, 


have a few vacancies for Steet eat ‘Engineers in a 
Department that provides a consulting service for a 
group of factories. Applicants should have had 
good experience on industrial electrical uipment 
and a Degree or its equivalent in Electrical Engineer- 
ing is a desirable qualification. The company 
operates a superannuation scheme. Brief particulars 
of education, training and experience, should be 





included in application, addressed to Personnel 
Manager.—BOX No. £6449, “ The Engineer.” A 
ENGINEER 
req: ired in 


DEVELOPMENT LABORATORIES 


for stress analysis and vibration 
problems. 

Applicants should have a good 
Degree in Mechanica! Engineering, 
together with ability to make a 
mathematical approach to problems. 
Some experience in industry and in 
the use of electronic equipment is 
desirable. 


The position carries an attractive 
starting salary and provides excelient 
opportunities for further advance- 
ment. Staff pension fund. 


Apply in writing, stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELFCTRICAL), LIMITED, Great 
King Street, Birmingham, 19, quot- 
ing reference PM/D/192. 

E996 a 


ENGINEER, to take charge of works services, 
required by large medium/heavy engineering com- 
pany in London area, to be responsible to a director 
for all production services. Responsibilities would 
include large toolroom, plant and works maintenance, 
transport, heat-treatment, experimental shops, 
accident prevention and the control of appropriate 
supervisory and other personnel concerned with such 
sections. This is a responsible position demanding a 
high standard of technical and administrative ability 
and carrying an appropriate salary. Applications 
are invited only from persons : (a) over 35 years of 
age, (b) who have served an engineering apprentice- 
ship and have had good general and technical educa- 
tion to a mirimum of Matriculation and H.N.C. 
standard, (c) who have had not less than 5 years’ 
experience in senior works administrative positions 
Write, in strict confidence, with brief but essential 
details of age, education, present and Past atti 
ment.—BOX No. E6532, “ The Engineer.” 


ENGINEER SUPERVISOR required for main- 
tenance and machine shops in rubber factory, E. 
London. Knowledge of steam plant an advantage.— 
Write, stating previous experience and salary required, 
© BOX Z982, c/o Streets, 110, Old Broad Street, 
E.C.2. E6564 a 
ENGINEERING INSURANCE COMPANY 
has vacancy on its Engineering Staff in Manchester 
for a qualified ENGINEER experienced in crane 
design. Age 30-35. Progressive salary. 4 
contributory pension and other benefits. —BOX N 

£6591, “ The Engineer.” . 
ESTIMATOR required by PETER LIND & CC., 
LTD., Romney House, Tufton Street, Westminster, 
S.W.1. Experienced in estimating for civil engineer- 
ing and reinforced concrete work.—Apply in writing, 
giving age, experience and salary required. E6453 a 


ESTIMATOR required urgently for West London 
company. Must be experienced in preparation of 
costs for tank work, piping layouts, pumping plant, 
&c. Good salary offered consistent with experience, 
5-day week. Please apply, quoting reference E/M.— 
BOX No. E6577, “ The Engineer.” A 


IMPERIAL CHEMICAL INDUSTRIES, 
LIMITED, 


BILLINGHAM DIVISION 
Vacancies for 


HEAVY CURRENT 
ELECTRICAL ENGINEERS 


Applications are invited from University 
Graduates up to 32 years of age, with a good 
Honours Degree in Heavy Current Electrical 
Engineering and with two or three years’ expe~ 
rience in industry. Candidates should be capable 
of taking control of the running and maintenance 
of all electrical equipment on a chemical produc- 
ing works. 

These appointments are to our senior staff 
and carry good starting salaries. A profit-shar- 
ing scheme and pension fund are in operation. 
Assistance can be given towards house purchase 
and removal expenses in the case of married men. 

Write, giving brief details of age, qualifications 
and experience, to the Staff Manager, Imperial 
Chemical Industries, Limited, Billingham Divi- 
~ WINE Co. ham, quoting reference 

E6569 a 
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SITUATIONS VACANT 


JACKSON ease. KNOTTINGLEY) 

require a young ENGINEER for maintenance 

and development work in glass~con- 

works. The post is permanent and 

jonable and offers scope for further training 

and advancement. Previous experience in 
giass-works no! necessary. 

Successful applicants must 2 by -~ ~ an 
enginceri a ticeship, must either a 
Dendeate Momber of the I. Mech.E., or studying 
for this qualification, and have had some 
— in general works maintainence. 

ference will be given to applicants with a 
knowledge of modern machine-shop practice 
and/or automatic machinery maintenance. 

Applications to Personnel Officer, Jackson 
Bros. (of Knottingiey), Lid., P.O. Box No. 2, 
Knottingiey, Yorkshire. E6467 a 





JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 
DEVELOPMENT ENGINEERS 
to work on the design and develop- 
ment of automobile generators, 
alternators and starting motors and 
aiso of motor-cvcle electrical equip- 
ment, including equipment to be 
used for racing purposes. Applicants 
be of Higher National 
standard and should have had pre- 
vious experience in electrics! design. 
Pive-day week, staff pension fund. 


Aoply in writing, stating age, 
qualifications and experience, to 
the PERSONNEL MANAGER, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, 
Birmingham, 19, quoting reference 
PM/D/176. P99S a 





MACHINE SHOP FOREMAN required by a 
medium-size, but expanding, company of electro- 
mechanical manufacturers situated in South-East 
London. Experience in controlling male and female 
labour on al! general purpose machines is 
essential. The successful applicant will be required 
to work under the existing foreman and to succeed 
to that position when he retires in the near future. 
Write in confidence, giving details of age, experience, 
ualifications and approximate salary required.— 

X No. E1729, “ The Engineer.” A 





MECHANICAL ENGINEER 
required for design of rotating electrical plant, 
including large hydro-generators. Experience 
in this p Bn of work desirable but not essential. 
Applicants must have practical and drawing- 
office engineering experience. Minimum iech- 
nical qualifications : Higher National Certificate 
in Mechanical Engineering. Compulsory pen- 
sion and superannuation scheme. Assistance 
given with housing.—Apply, giving details of 
D . &c., and salary required, to Manager, 
Plant Department, Bruce Peebles and 


ex 
Rotating 
E6463 a 


Co., Ltd., Edinburgh, 5. 


MECHANICAL ENGINEERS — University 
Honours Graduates or A.M.1.Mech.E. The work 
entails the investigation of technical problems and 
the development of piant improvements in con- 
nection with a continuous chemical process Appli- 
canta should be between the ages of 25 and 32 and 
‘erably have some vears’ industrial experience.— 
= write to the Personnel Officer, British Cello- 
hane Limited, Bridgwater, Som., and quote Ref. 
Ko. ES3Er. E6497 a 


METHODS ENGINEER required for Engineering 
Methods Department of J. B. Brooks and Co., Ltd., 
Birmingham. Experience of presswork, flowline 
production and shop layout essential. This is an 
excellent opnortunity for a suitably qualified man 
with initiative to join an expanding and progressive 
company in which up-to-date equipment and tech- 
niques are used.—Apply in confidence, giving details 
of age. education, experience and salary required, to 
Manager, Great Charles Street, ae 

I A 


METROPOLITAN-VICKERS 
ELECTRICAL CO. LTD. 


WATLING STREET, MOTHERWELL 

MECHANICAL DESIGN ENGINEER 
A vacancy exists in the X-ray Engineering 
Department for a Mechanical Designer with 
experience in light/medium engineering for 
smal! batch production. Some electrical back- 
nd is desirable. Minimum technical quali- 
Keation. Higher National Certificate or diploma. 
Candidates are requested to apply by letter, 
giving full details of previous employment, 
lifications and salary required, addressed to 


the Employment Manager at above address. 
: E6556 a 


MUNICIPAL MUTUAL INSURANCE LTD. 
has vacancies for ENGINEER SURVEYORS in 
London, Birmingham, Bradford, Chester and Man- 
chester. Posts are pensionable and permanent to 
satisfactory candidates, who should have served an 
apprenticeship and have sound practical and theo- 
retical knowledge. Technical qualifications : First 
Class Ministry of Transport Certificate. Salary : 
£735-£1060 per annum.—Appty in own handwriting, 
marking the envelope “ Application Engineer Sur- 
Queen 


veyor,” Street, Westminster, S.W.1. 
- 22, OM E6587 a 


THE ENGINEER 


SITUATIONS VACANT 


PERSONAL ASSISTANT REQUIRED for the 
Chief Engineer of organisation with interests in Great 
Britain and on the Pontionnt. Applicants should be 
engineers between 30 and 40 years of age, preferably 
University Graduates, with general experience of 
modern chemical works practice. They should also 
be reasonably good draughtsmen, as some design 
work is involved. Salary will be commensurate with 
age, experience and qualifications —Write, BOX 
Z991, c/o Streets, 110, Old Broad Street, E.C.2. 
E6563 a 


PERSONNEL MANAGER. — Medium-sized 
general engineering firm in Southern England (55 
minutes London) requires capable and experienced 
Personnel Manager, aged 30-45 years, familiar with 
Wage Structures, Union negotiations, National 
Agreements, Factory Acts and Safety Regulations, 
Apprentice Training, Works Security, Employee 
Records, Welfare. &c. Knowledge of the engineering 
industry is essential for this permanent and pen- 
sionable position. Apply in absolute confidence with 
full details of qualifications and chronological 
account of positions held, to Works Manager.— 
BOX No. E1741, “ The Engineer.” A 


PETTERS LIMITED 
require 
SENIOR DRAUGHTSMEN 


for 
Design and Detail Work 
on Diesel Engines. 

Excellent working conditions and good salary 
will be offered to the applicant possessing the 
right qualifications. Excellent Welfare Facilities 
and an active Sports and Social Club. Non- 
contributory Pension Scheme. 

Apply, giving full details, to :-— 

The Chief Personne! Officer, 
Petters Limited, 
Causeway Works, Staines, Middx., 
Tel.: Staines 1122. E6588 a 





PROJECT ENGINEER, with design experience in 
oil and water coolers and heat exchangers. Excellent 
salary and conditions.—Apply, Sterling Engineering 
Co., Ltd., Sterling Works, Rainham Road South, 
Dagenham, Essex. E1727 a 





SALES MANAGER 


with knowledge of building or building materials 
industries, required in Birmingham, for develop- 
ment and supervision of sales organisation 
marketing specialised building material. 

Age 35-40. with good sales experience and 
preferably a technical qualification appropriate 
to the construction industry. 

Apply in first instance, stating age, experience 
and qualifications, to : 

Personne! Manager (CHW.6), 
Thermalite, Lid., 
133/139, Page Street, 


London, N.W.7. E6493 a 





SALES MANAGER 


TANGYES LIMITED, manufacturers of 
Hydraulic Machinery, Pumps of all types 
(including the oil and Chemical Industries), 
Horizontal Oil Engines, Lifting Tackle, Indus- 
trial Heaters, special Machine Tools, &c., 
require an experienced Sales Manager to take 
charge of Home and Export Sales Departments. 

ESSENTIAL QUALIFICATIONS.—Sound 
Engineering background, knowledge of and able 
to undertake Market Research, considerable 
personal experience of selling to the Engineering 
Market at home and abroad, control of sales 
force, including appointment and supervision 
of Agents. Able negotiate at Director level. 
Must be prepared to travel overseas at short 
notice. Languages an advantage. 

Remuneration will be in accordance with 
experience and qualifications. Pension and 
Life Assurance Scheme available.-—Apply in 
strict confidence, giving full particulars of past 
and present employment, age, salary, &c., to 
Assistant Managing Director (Admin.), Tangyes 
Limited, Cornwall Works, Smethwick, Bir- 
mingham. E6539 a 


SENIOR DRAUGHTSMAN required for Draw- 
ing-Office Section engaged on the application of small 
diesel engines to marine propulsion. Experience on 
this type of work is essential. There is every likeli- 
hood that this section will expand considerably in 
the near future and the successful applicant will have 
the opportunity of promotion to Section Leader. 
Excellent salary and conditions of employment, 
including non-contributory pension scheme.—Apply 
in writing. giving full details, to the Chief Personnel 
Officer, Petters, Ltd., Causeway Works, Staines, 
Middx. (Tel.: Staines 1122). E6589 a 


SENIOR MANAGER.—A steel works with an 
expanding trade in section semis and rounds, wishes 
to engage a Senior Manager to supervise their 
finishing and desnatch departments. Applicants 
should be technically qualified and have a working 
knowledge of modern industrial engineering tech- 
niques. Preference will be given to men with expe- 
rience of roller straightening and ancillary processes. 
The post is progressive and there is a pension scheme 
and free life assurance scheme in operation.—Appli- 
cations, with full details of age, qualifications and 
experience, to BOX N4878, W. H. Smith and Son, 
19-21, Corporation Street, Birmingham, 2. E6561 a 


STEAM PLANT SUPERINTENDENT wanted 
for Canadian-owned 12,500kW. public utility in 
Georgetown, British Guiana. Age 30-40, family 
man preferred. H.N.C. or, failing that, O.N.C., 
desirable. Good experience with oil-fired boilers and 
steam turbines essential. Salary equivalent of £1680 

annum. Free passages both ways ; three months’ 
leave at end of three-year period ; interim local 
leave ; house with electric cooker and refrigerator 
provided at nominal rental.—Applications, in writing 
onlv, with brief qualifications. to Messrs. Mackness 
and Shipley, Parliament Mansions, Abbey Orchard 
Street, London, S.W.1, who will provide full par- 
ticulars before interview. E6434 a 


SITUATIONS VACANT 


SENIOR 
TECHNICAL SALES ENGINEER 


Long-established Engineering company re- 
quires, for a new Division at Head Office in 
pleasant surroundings, a qualified and experi- 
enced Engineer. 

Applications are invited for this interesting 
and progressive post from men aged 27-35, 
experienced in flow control and instrumentation; 
sequence and remote control: electric, pneu- 
matic and hydraulic operation of medium to 
light engineering mechanisms. 

Interested applicants, if adaptable but skilled 
in only one of these requirements, will receive 
every consideration. The successful applicant 
will be responsible for preparation and sub- 
mission of schemes. He will work closely with 
the field sales force and visit customers with 
them when necessary. 

There are pension and group life assurance 
schemes and good canteen facilities. Housing 
assistance is given where necessary. Own staff 
know of this advertisement. 

Reply in confidence in tabulated form, stating 
age, present or expected salary, education, 
qualifications and experience.—BOX No. 
E6590, ** The Engineer.” A 


SURVEYOR REQUIRED, for service in Iraq. 
Must be highly experienced in instrument work for 
precise triangu'ation surveys and in computing the 
same, which he would be doing personally. Should 
also have sufficient experience of level and traverse 
surveys to check the work of survey companies 
Free passage at beginning and end of contract, 
including families. One month’s leave on full pay 
for each five months’ service. Housing and heavy 
furniture provided. Salary in range £125-£175 
per month, according to service. Two years’ con- 
tract offered in the first instance, with possibility of 
extension.—Apply in writing, to Binnie, Deacon 
and Gourley, Artillery House, Artillery Row, West- 
minster, S.W.1. E6534 a 


TECHNICAL ASSISTANT required for interest- 
ing and varied work in Heat Exchange Test Depart- 
ment. H.N.C. standard ; post-Graduate experience 
also offered in this field. Write, stating age, experience 
and salary required.—BOX No. E6528, “ The 
Engineer.” A 


TECHNICAL ASSISTANT required for Sales 
Office at a large Engineering Works in the Leeds 
area, dealing with extensive range of new and 
reconditioned Hydraulic and Rubber Machinery. 
Preferably with works and drawing-office experience. 
Contributory pension scheme and canteen. Apply, 
stating age, experience, training and salary required. 
—BOX No. E6543, “* The Engineer.” A 


TENDERING AND CONTRACT ENGI- 
NEERS are required by the General Engineering 
Division of Brush Electrical Engineering Company 
Limited, Loughborough, one vacancy being 
available in each of the following sections :— 


Steam Power Stations 
Diesel Power Stations 
Industria! Electrical Applications 


These are office appointments, which offer con- 
siderable scope for the exercise of initiative, and 
in which allied experience abroad would be an 
advantage. Applications will be welcomed from 
engineers who lack the necessary commercial 
experience, but feel that given the opportunity 
they would enjoy this type of work. There are no 
age limits and a non-contributory staff pension 
scheme is in operation. 


Applications should be addressed to the Chief 
Personnel Officer, Brush Electrical Engineering 
Co., Ltd., Loughborough, Leics. Interviews can 
take place in a number of large towns by arrange- 
ment. E6545 a 


TRINIDAD.—W. R. GRACE & CO. are seeking 
men to fill the following positions in their new 
fertiliser factory, at present under construction in 
Trinidad : 
PLANT SUPERINTENDENT, who will direct 
and control the plant output and be responsible 
for efficiency of operations. Candidates should 
have ten years’ experience in the chemi-a/ industry, 
of which part must have been in a synthetic 
ammonia plant. They should have supervisory 
experience, with responsibility for a complete 
—_ or section of a large chemical works. A 
gree or Corporate Membership of Chemical or 
Mechanical Engineers would be an advantage. 
ENGINEERING SUPERINTENDENT, to direct 
and control plant engineering and maintenance 
and construction activities. Candidates should 
have ten years’ expericnce in engineering and 
maintenance in a large chemical works, with five 
years’ supervisory experience. Degree or Corporate 
Membership would be an advantage. 
MANAGERS for (1) Ammonia, (2) Urea and 
(3) Sulphuric Acid and Ammonium Sulphate 
Plan's to direct and control the outputs of these 
plants, responsible to the General Plant Super- 
intendent. Candidates for these posts should have 
ten years* experience in a chemical works, of which 
five should have been in a supervisory capacity in 
a plant producing one of the above chemicals. 
TECHNICAL SUPERINTENDENT, to direct all 
aspects of analytical control, standards of product 
quality and process engineering functions. Will 
also advise on new investment possibilities. 
Candidates should preferably have a Degree in 
Chemical Engineering or Membership of Institu- 
tion of Chemical Engineers. They should have 
supervisory experience of a chemical analytical 
laboratory and a process engineering department, 
and experience in ammonia production will be an 
advantage. 
AREA ENGINEER, to be responsible to Engi- 
neering Superintendent for plant engineering and 
to co-ordinate plant maintenance in a section of the 
factory. Candidates should have five years’ 
industrial experience, of which three years should 
have been in maintenance of a chemical plant or 
similar installations employing large compressors. 
An war mye | Degree or Graduate or Corporate 
Membership of Engineering Institution is required. 
The above appointments are permanent and carry 
periodic home leave. Applications will be treated in 
strict confidence and should be sent to: Personnel 
Officer, Grace Brothers Ltd., 143/9, Fenchurch Street, 
London, E.C.3. E6554 a 
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TRANSFORMER DESIGN ENGINEER 

Applications are invited to fill vacancies in the 
Distribution Group of the Transformer Design 
Depariment of Bruce Peebles and Co., Ltd., 
Edinburgh, 5. Selary commensurate with quali- 
fications and experience. Superannuation and 
production bonus schemes; 5-day week.— 
Apply to Chief Transformer Designer. E6462 a 


THE CHESTERFIELD TUBE COMPANY 
require DESIGNER-DRAUGHTSMEN, preferably 
experienced in medium and heavy engineering hand- 
ling equipment. Excellent opportunities and scope 
for the right men. Salary according to qualifications 
and experience, permanent position, five-day week, 
contributory pension scheme, canteen facilities, &c.— 
Apply, stating age, details of past experience and 
salary required, to Personnel and Welfare Depart- 
ment, Derby Road, Chesterfield. E6536 a 


TURNER BROTHERS ASBESTOS CO., LTD., 
ROCHDALE, LANCASHIRE, invite applications 
for a vacancy which has arisen in their TECHNICAL 
SALES DEPARTMENT. The successful applicant 
will have had a sound engineering training, along 
with some experience of allied sciences ; he will be 
in the 30-37 age group and be prepared to travel 
extensively in the United Kingdom.—Applications, 
giving full particulars, should be made in writing and 
addressed to the Personnel Manager, endorsing 
envelope ** Sales Technical.” E6537 a 


THE ATOMIC POWER DIVISION, 


Construction Department of the 


ENGLISH ELECTRIC COMPANY, 
LTD., 


has the following vacancies for Planning 
Engineers :— 


1. MECHANICAL ENGINEER—with 
knowledge of constructional proce- 
dures, services and programmes. 


. ELECTRICAL ENGINEER — with 
general knowledge of plant, distribu- 
tion, control circuits and instrumenta- 
tion. 


- GRADUATE ENGINFER—to assist 
in the preparation of design, develop- 
ment and manufacturing programmes. 


_ Successful candidates are assured of 
interesting and varied work associated with 
the construction of large nuclear power 
Stations. 


Applications, stating age, experience and 
ee ee should be addressed to Dept. 
-P.S., 336/7, Strand, W.C.2, quoting ref. 

E1894H. pal rae 
F6526 a 





have been retained 
to advise on the 
appointment of a 


GENERAL 
MANAGER 


MSL 


for a thriving engineering company in 
the home counties which has increased 
its turnover fiftyfold in the last ten years 
and now leads all competitors in its field. 
Products are in the medium engineering 
range. 


The General Manager will be responsible 
for the entire executive management of 
the company with particular emphasis 
on technical improvements in 
manufacturing and design. 


Candidates must have a good recora of 
general management in a 
engineering company or of works 
management in a company employing 
more than 1,000 on batch production 
of medium engineering products. 
Qualifications required are 
A.M.I.Mech.E. based on practical 
apprenticeship. Age about 45. 


small 


Starting salary will interest men earning 
up to £3,000 per annum and 
remuneration will be linked to profits. 
Car provided. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.857, to E. P. Kelsall. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 
E6528 a 
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CHIEF DRAUGHTSMAN 


CHIEF DRAUGHTSMAN re- 
quired for company manufacturing 
material handling equipment. Must 
have good general engineering 
background and _ considerable 
experience of the latest methods of 
Mechanical Handling. 


Good working conditions and 


salary appropriate to responsibilities. 


Apply, with details of positions 
held, salary required, to :— 
W. MUNCEY & CO., LTD., 
Stirling Road, Shirley, Solihull, 
Warwickshire. 


E6592 a 








WILLIAM DOXFORD & SONS 
(ENGINEERS) LTD. 
SUNDERLAND 


Invite applications from 


SENIOR DRAUGHTSMEN 


with experience of the Doxford Heavy 
Marine Oil Engine for positions in their 
Design Department. The work is varied 
and interesting, with good prospects, with 
salaries according to ability and experience. 
Pension scheme in operation. Interviews 
can be arranged to suit the convenience of 
applicants. 

Applications, which will be treated as 
strictly confidential, stating age, qualifica- 
tions and experience, should be clearly 
marked “ Design Draughtsman,’’ and be 
addressed to the Chief Draughtsman. 

E6479 a 








~ 
| 
| 

















This is a senior appointment. 


systems will be an advantage. 


contributory pension scheme. 


experience, should be addressed to : 
The Secretary, 


Booths Hall, 
Knutsford, 
Cheshire, 

quoting reference TEG/MECH/35. 





THE NUCLEAR POWER PLANT COMPANY LIMITED 


DESIGN ENGINEER 


required 


Candidates must have a sound 
knowledge of the fundamentals of turbo-generating plant and 
conventional power station auxiliaries. 


Knowledge of control 


The appointment will be held at Knutsford and assistance with 


housing is offered to married men. The Company operates a 


Written applications, giving full details of qualifications and 


The Nuclear Power Plant Company, Ltd., 





E6524 a 








PIPING 


DESIGNER/ 
DRAUGHTSMEN 


Constructors John Brown Ltd 


require a 


Manager 


who will be responsible directly to the 

Contracts Director of the Company for the 

management of one of the Company’s 
‘ principal operating divisions. 


This division undertakes contracts both | 
at home and abroad for the oil, chemical | 





Kellogg's design capacity increased substantially in 1956 compared with 1955. In 1957 it 
was more than double that o 1955. This indicates that we offer the oil and chemical industries 
something to account for these increases in the volume of our work and in the size of our 
staff to handle it. That “ something ”’ is greater process know-how, more solid design expe- 
rience, speed and efficiency, and a record of achievement in our business of which we are 
proud. If you are qualified you can join our team. Our knowledge and our high standards of 
engineering work will then help in your own development ! 

Our Piping Designer/Draughtsmen are of a high standard and we therefore can consider 
only men of equal calibre. 

Our permanent staff benefit from above-average salaries, liberal personnel benefits, good 
working conditions, excellent Social Club. etc. 

If you qualify and are interested you are invited to write to, or telephone the PERSONNEL 
MANAGER :— 


and allied industries. The contracts em- | 
brace engineering, materials procurement | 
| 


| ge Regge Raa Re ing ae 
| 
| 
| 
| 
| and plant construction. 


INTERNATIONAL 
CORPORATION 


7-10 CHANDOS STREET, 


LONDON, W.1 Telephone: 


MUSeum 4010 quoting ref. 127/G 
E6433 A 











Applications for this post are invited 
from Engineers who have had extensive 
experience in the planning and co- 
ordination of the design and construction 
of major projects and who can demonstrate 
that they have a clear understanding of all 
aspects of project administration and 
finance and of the duties and responsibili- 
ties relating to the management of a 

division. 
THE APPOINTMENT IS BASED ON LONDON 
and the salary paid will be commensurate 
with the important responsibilities entail- 
ed. A car will be provided. The Company op- 
erates a non-contributory Pension Scheme. 

The appointment will be made by the 
Board of Directors and applications should 
be addressed in the first place to the Con- 

tracts Director, 


Constructors John Brown Ltd 
73, South Audley Street, London, W 1 


and should be marked “Divisional Manager’”’ 


E104 A 
































| 
| 
| 


WORKS MANAGER 


required by 


URQUHART LINDSAY & ROBERTSON ORCHAR, LIMITED, 
BLACKNESS FOUNDRY, DUNDEE 


The above Company, which manufactures gearing, general engineering pro- 
ducts and medium and heavy machine tools, has a full order book and requires 
a Works Manager having proven experience and up-to-date knowledge of 
modern shop floor practice. Capable of directing shop supervision and success- 
fully running a large engineering works with a substantial plant. 

The position carries a good salary with appropriate benefits according to 
ability and experience. 

No enquiries to present or past employers will be made without consent. 


Applicants are invited to apply direct to The Chairman in strict confidence 
and should give details of education, training, experience, positions held and 
suggested terms of employment. Address applications to “‘ W. Walker, Esq., 
c/o Latham and Company, Walter House, 418/422, Strand, London, W.C.2,” 
and mark envelope “* Private and Confidential.” 

E6527 a 

















THE NUCLEAR POWER PLANT COMPANY LIMITED 
requires two 


COMMISSIONING ENGINEERS 


The vacancies are for a Steam Turbine Commissioning Engineer 
and a Boiler Commissioning Engineer. Applicants for the former 
position should preferably have had steam turbine design 
for the latter, expericnce in boiler or heat exchanger experience, and 
design. Both appointments call for capable Engineers with good 
practical experience of the installation and commissioning of 


modern power station equipment. 


Written applications, giving full details of qualifications and 
experience, should be addressed to :— 


The Secretary, 


The Nuclear Power Plant Company, Ltd., 


- Booths Hall, 
Knutsford, 
Cheshire, 


quoting reference CMS/TEG/36. 


E6522 a 














—————— aiaiathastialians 


scheme, &c. 


quired, which will be treated in confidence. 








SENIOR MECHANISM DESIGNER 


A new section is being created to deal with the advance design problems associated with mech- 
anisms, comprising pressings, stampings and diecastings destined for mass production. We 
require an Engineer capable of establishing a small team for this work, and are seeking a man with 
a good knowledge of kinematics and mathematical analysis combined with practical experience 
of similar work. The position is permanent and progressive, carrying an adequate salary, pension 


SENIOR DRAUGHTSMEN AND DRAUGHTSMEN 


required to staff the new section as described above, and applications are invited from those 
possessing an H.N.C. or equivalent qualifications and the necessary experience. 


The section will be self-contained, located in open country on a main bus route between Birmingham 
and Coventry. 


Applications are invited, giving full details of training and experience, together with salary re- 
Applications should be addressed to:— 


Mr. D. N. Walker, Group Chief Engineer, 


WILMOT BREEDEN LIMITED, 
Amington Road, Birmingham, 25. 


E6546 a 




















Classified Advts. continued on page 126 
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SITUATIONS VACANT 


MICHELIN TYRE co. LTD., MSL have bese retained CHIEF 
POWER PLANT 


appointment of a 


Stoke-on-Trent 
. : ENGINEER 
have —— = sdteiteiiel for CHIEF ENGINEER A large manufacturing Company in the 


D & § t G ag e K /D kK A U G by Ts Bea i Lad Midlands intends to appoint a Chief Power 
for a medium sized engineering Plant Engineer to co-ordinate its engineering 
(a) With H.N.C. and preferably Thermo-dynamics endorsement, for interesting company in the West Riding. The and maintenance services as they affect plant 
work in connection with Works Services—boiler plant, steam and hydraulic company is a member of a group and for the Generation of steam, electricity and 
applications, pipework. manufactures light and medium merrier nthe 
: 5 iversi 5 
(b) With H.N.C. (mechanical) and experience design of medium to heavy process equipment for the horticultural, uaouiedie sordeadaadaaniiens cuir oF tae 
_ —_—! eerie NS a agricultural and public works markets. design of steam-raising plant, steam and gas 
(c) With H.N.C. (electrical) or ONC , and now studying for H.N.C. for work He will be responsible to the general Satie: oot tbh, Ss olin. 
on motor applications, lighting sc = pane tantory oh . — manager for restyling and modernising they must have had extensive operational 
= ing salaries, relaved ~ openers and ex 4 ae the company’s products, for designing experience of any or all of these types of 
— a «cca eiasiaimaaa enero rate aaa and developing new ones and for plant. 
wellare facil fe 
‘ 4 Re - establishing and maintaining quality Please apply in confidence, giving details 
Assistance with housing will be given if required. standards. of age, experience and qualifications. 
Please write in confidence to :—{Mr.) A. C. McCombie, clo above, quoting BOX No. E6551, “* The Engineer.” 


reference B3/E. E6351 A Candidates should be about 35 and must 


have 3-5 years’ experience as designer 
in some line of engineering products 


THE NUCLEAR POWER PLANT COMPANY LIMITED An qngpneing <ope eouls bo mm SITUATIONS WANTED 


advantage, but is unimportant compared 


E N G } N FE E R Ss with the ability to peoduse imaginative ENGINEER willing to take responsibility for 
and stylish designs Research and Development on Mechanical, Struc- 

. d tural or Marine Products or Materials in — 
sized engineering works or shipyard. B.Sc., A.M. 

require Initial salary £1,500-£2,000 with more Mech.E., age 35, experience of design, development 
for Commissioning Nuclear Power Station Reactors. for an exceptional man : prospects of a Sneaalinieasainiienitios nash oecnnd : 
° . ° - H H a >» Ol academica 
Applicants should hold a Degree in Mechanical or Electrical Se aD and technical qualifications, age 39, present Director 
Engineering and have had subsequent experience in industry sap Ege 9 Ahr see) ye cence Ponormser ef 
4 - ° ; . . in ast, engage abdrication of structural steeiwork, 

& No information will be disclosed to our railway wagon manufacture and civil engineering. 


Training in reactor engineering will be given to selected clients until candidates know their returning U.K., family reasons, seeks suitable 


























candidates identity and have given permission after BOX No Ei733." The Engines April. —_— 
; ' - i , " . » persona! discussion. Please send brief MANAGER-EX-CHIEF ENGINEER of C 

‘ ’ . of Cement 

Written pes rege’ atone ag details of qualifications and details in confidence, quoting reference Factory in Far East, would be interested in o Mana 

‘ se 0: : gerial or Senior Engineering post in Mining, Cement, 

experience, SI ou addres G.873, to D. M. Sidney. Irrigation or General Engineering Manufacture. 

The Secretary, Post a. South America, ee Colonies 

7 . ~ — preferred. Europe not_consivered. ivate com- 

The sey Power Plant Company, Ltd., MANAGEMENT SELECTION panies preferred, but State projects considered if 

. - permanent. ¢ applicant is a fully qualified and 

Booths aul, LIMITED experienced Manager and Engineer, familiar with 

Knutsford, 17, Stratton Street, London, W.1. machine design, civil ana mechanical engineering, 

Cheshire land acquisition, accounts, incentive schemes, per- 

. P TEG 37 — management, a oo and drawing- 

. ES 37. office organisation. resent salary equivalent to 

quoung reference CM AS £3000 per annum. Highest possible references and 

particulars will be sent to reliable firms genuinely 

interested in permanent services. Reason for wanting 

change is mistrust of political future locally.— 

BOX No. E1721, “* The Engineer.” K 











COST CONTROL 
ENGINEER AGENCIES 


Applications are invited from men with 
an engineering background and some experi- WEST GERMAN COMPANY, | representing 
= cace im Gout Control or sieallar work. ‘The British manufacturers of rolling mill equipment 
° (heavy rolls, &c.), seeks Additional Agencies for 


responsibilities will include records and “Retort . ; a 
analysis of expeditive and handling technical! ee equipment.—BOX No. E1728, “ The 
queries in connection with engineering pro- _ : > 
jects. This is an interesting and progressive 


appointment for an Engineer with an interest 
in the field of Cost Control. DRAWING & DESIGN 
Excellent conditions of service are offered 
and assistance with HOUSING can be made SERVICE 
available. 

Applications, in writing or by telephone, DRAWING AND DESIGN SERVICE.—Design 
giving full details of age, experience, quali- and Development work required (London), for 
fications and salary required, should be chemical and industrial plant equipment, special 
made to : purpose machines, jigs and tools.—BOX No. E1720 
“The Engineer.” s 






































Kellogg's design capacity increased substantially in 1956 compared with 1955. 
In 1957 it was more than double that of 1955. This indicates that we offer the The Employment Officer, 
oil and chemical industries something to page m4 these oe in te BRITISH OXYGEN 
of our work and in the size of our staff to handle it. at “ something ”’ is : 
greater process know-how, more solid design experience, speed and efficiency, ENGINEERING LIMITED SUB-CONTRACTING 
and a record of achievement in our business of which we are proud. If you are Angel Road, Edmonton, dibiatalii Dis Gan cms eae ead oe, 


qualified, you can join our = (Our aye oo ee high standards of London, N.I8 ferrous or non-ferrous, by an approved impregnation 
engineering work will then help in your own development * Tel: EDM 3020 process ; sample castings treated ; A.I.D. approved. 
el.: M3 L £6573 —Recupero, Ltd., 66, South Harrow Viaduct, 

JA Harrow, Middlesex (Phone, Byron 1178). E575 mw 























our services, Designer-Draughts- 


men in these categories are cordi- 
ally invited to contact KELLOGG THE RICHARDSONS, WESTGARTH GROUP 


| INSTRUMENT 4 INTERNATIONAL CORPORA- 
TION, leading Design and Con- 
4 struction Engineers of world-wide ieee deanna 


r Owing to increased demands for 


‘i PIPING 








The Group is now engaged on a wide range 
of projects connected with nuclear power and 





| _ ELECTRICAL 





repute in the petroleum and THE SPECJALISGT FOUNDRY 
On 


. chemical industries. Our per- 
manent staff benefit from above- ENGINEERS The Specialist Foundry 
PRESSURE VESSELS : alaries. libe with own machine shop 
etn Sa ee ‘ki ral a0 There are opportunities for men with a for 
Ps nefits, go working conditions minimum standard of H.N.C. to take part in 
ith iti fi d nf the Design, Test, Development and Com- BLACKHEART MALLEABLE 
HEAT EXCHANGERS _ Gppoernaases “1 = — missioning of experimental! and new plant IRON CASTINGS 
ment, and excellent Social Club. airibitaeas geass e 
bi . . / : . The posts are permanent and offer encour- HEAT AND ABRASION 
Our Designer-Draughtsmen are of a high standard and we therefore can consider aging scope and prospects, particularly to RESISTING ALLOY CASTINGS 
only men of equal calibre. We have immediate vacancies in our new additional snide Chk da tasiion and Gulls ea e 
premises, so if you qualify and are interested, you are invited to write to, or tele- look. 
phone, the Personnel Manager, Manufacturers of the 
Write, in confidence, to the Group Per- ‘PULMAC’ 
sonnel Officer, Richardsons, Westgarth and PULVERISING MILLS 


INTERNATIONAL 7-10 CHANDOS ST., Co., Ltd., P.O. Box 2, Wallsend on Tyne, 
KELL o GG LONDON, W.1. Tel.: quoting reference number D.-6. agg ot ye a 


CORPORATION MUSeum 40/0, quoting ref. 126/G sms Tel. 10,608 152 pops, 
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March 21, 1958 
SUB-CONTRACTING 


ACCURATE MACHINING 


also on Models and Prototypes, &c. 
MILLING TURNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 
HORIZONTAL BORING 


GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 
1a, AUBERT PARK, LONDON, N.S. 


















































THE 
MACHINERY Etc. WANTED 


WANTED, Machines of all Types. 
CASH PAID. 
Norman E. Potts (8’ham), Ltd.. 130, Moseley Road, 
Birmingham 12. VIC. 1278 1279 1270, 0856. 
E123 F 
WANTED, Tube Expanding Machine, Tube Clean- 
ing Machine, 6in. to 8in. Screwing Machine, with 
collapsible head.—Fred Watkins (Boilers), Ltd., 
Coleford, Glos. £997 F 





FOR SALE | 








ENGINEER 


FOR SALE 


TWH 


NEW ELDAIR PB 5/36 MECHANICAL PRESS 
BRAKE, capacity 5ft. by 12 g. between frames, 
400/3/50. 

NEW RUSHWORTH  R.75/8 MECHANICAL 
PRESS oe peapen 8ft. by fin. M.S, between 

3/50. 





frames, 400/ 
NEW PEARSO 10ft. by tin. ELECTRO - 
HYDRAULIC. NGUILLOTINE. hydraulic hold 


down, 400/3/50. 
NEW RUSHWORTH 8ft. by tin. OVERCRANK 
GEARED GUILLOTINE SHEARING MA- 














127 
FOR SALE 





LATE TYPE 
HEAVY DUTY 
POWER PRESSES 
IN STOCK 




















CANonbury 1075 8 
\ ury E871 mw FRED WATKINS (BOILERS), LTD. CHINE. 400/3/50. BLISS No. 668 Knuckle Joint, tonnage capacity 
. : F TAYLOR and CHALLEN 1623 GANG SLITTER, 1500, platens 39in. by 42in., 3in. stroke, auto. feed, 
HEAVY AND MEDIUM MACHINING STEAM _ BOILERS.—Cochran Vertical (New), capacity 1Sin. wide by 14 g., excluding electrics. 39in. dia. rotary table, pneumatic cushions ; h.p 
CAPACITY REQUIRED for Iron and Steel ft. 6in., Bft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ SCRIVEN S/E. PUNCHING MACHINE, to punch —_— motor 50. 
— and Steel Forgings, in small and medium 4 ~~ i dee Am four 13/16in. holes by 4in., gap 20in., 3/50. 
atehes, within reasonable distance of Lond ia.; onomic, . to . 6in. dia., including 
Please supply full details of equipment available. | new 7M. and 8fi. dia., 150, 180 and 2001. wp; THOS W. WARD LTD. ee te chan tie ie a ee 
BOX No. E6499, “ The Engineer.” 300 reconditioned Vertical Crosstube, all sizes. , : - “ 3 : ‘ 
MW AIR COMPRESSORS.—Broomwade 510 cu. ft: ALBION WORKS - - - SHEFFIELD. 344in. dia. rotary table ; h.p. motor 35. 
KELLERING and Profile Milling in all metals. Tilghman 365 cu. ft.; Broomwade 300, 200 and *Phone : 26311 "Grams : “ Forward. 
Send us your die blocks to copy from wood or plaster : ' E214 G COWLISHAW and WALKER Indenting Press, No 
P 130 cu. ft.; all motorised. 
masters. Up to 5ft. by 8ft. max. size. We are die EC ; i EL2}, vee-belt, motor drive through double gear- 
200 AIR RECEIVERS, stocked up to 9ft. dia. 
copiers to the trade—ARMYTAGE_ BROS. 100 to 500 Ib. pressure. J ’ ing, all steel, 4 tie-bar type ; capacity 600 tons, ram 
(KNOTTINGLEY), Ltd., The Foundry Knotting- ELECTRIC MOTORS.—150 Totally Enclosed and HYDRAULIC PRESSES face 29in. by 22in., stroke 2}in.; b.p. motor 30. 
ley, Yorkshire (Tel.: Knottingley 2743/4). E948 mw Flameproof Motors up to 100 h.p. . nenepaet a 10.000 
PRECISION = CRANES.—Mobile 10-ton Lorain. lorry mounted, Large stock of modern Presses up to 10, tons WILKINS and MITCHELL 200-ton Double Sided 
prototypes, rb atin rene Ps ya pet ra 30ft.-70ft. extendable jib; 4-ton Coles Diesel-Elec- C4Pacity, for Forging, Forming, Extruding, Baling platens 3lin. by 24in.,\16in. stroke, 3in., adjustment ; 
ments. Design and development undertaken. A.1LD. tric; 3-ton Jones Super 40 (3); Neals 2-ton Diesel, 4d other duties. : h.p. motor 45. 
Approved.—Bowyer, Smvth and Partners, Ltd., 20ft. jibs (2); Derrick, Ston Buters Electric Enquiries from the Specialists :— 
Vineyard Walk, Clerkenwell, E.C.1 (Phone, TER- travelling type, 90M. jib; S-ton Wilson Electric, REED BROTHERS (ENGINEERING), LTD., COWLISHAW and WALKER Blanking Press, No 
minus 5113/4). 50 Mw 70ft. jib; 3-ton Rushworth Flectric, 65ft. jib Replant Works, Woolwich Industrial Estate, ED6, vee-belt motor drive through double gearing, 
Steam Loco, 18-ton Brownhoist, 50ft. jib ; 10-ton London, S.E.18 4 tie-bar type ; capacity 200 tons, ram face 3lin 
Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib; S-ton Tel.: Woolwich 7611 (6 lines). by 22in., stroke 6in.; h.p. motor 15. 
BUSINESSES and PREMISES a Smith, SOf. jib; S-ton Cowans Sheldon, Sut. owe 
jib; 5-ton Grafton, 38ft. jib; E.0.T. Goliath, BLISS No. 44 Three-Crank, Double-Action, Cutting 
TO LET, 40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton and Cupping Press, area of bolster 2lin. by 26in., 
JUNE, 1958, Winchester District, between Morris ; 10-ton Vaughan, unused, 40-60ft. span ; B.S.A. NO. 12-5 CENTRELESS area of cutting slide face 12in. by 16in., area of 
100,000 and 150,000 superficial feet, suitable for S-ion Henderson, 24ft. 7hin. span, 1946 ; 5-ton ie nbsek drawing slide face 8in. by 10in.; h.p. motor 10. 
research, industrial, administrative or storage pur- King 29ft. 3in. span ; 2-ton Morris, 18ft. span; GRINDER 
poses.—Apply, R. H. and R. W. Clutton, East Grin- 2-ton Smith, 34ft. span. aay ee 
stead, Sussex. E6156 1 RAILWAY MATERIAL.—150 hp. Stephenson Inspection invited. 
< * j i . {' ‘ H ; - 
to ee” potas mc cygeet Ag: -acwel> Maximum - Stin., with achigguciannen Full particulars on any of the above gladly sent on 
BUSINESS OPPORTUNITIES | Peckett 14in. by | 22in. and Tin. by 12in. Steam peng attachment and Phillips Magnetic request. 
pooner & — _o Track, 24in. gauge bogies, Clarifier. IT’S CHEAPER TO BUY NOW 
OLD-ESTABLISHED ENGINEERING FIRM ore PIPING.—50,000ft., 2in. Galvanised new ; 
situated in the South West, open to consider com- 60,000ft.. black new ; S000ft., Sin. seamless ; F. J. EDWARDS, pm SOAG MACHINE TOOLS LTD 
plete Manufacture of Additional Lines. Own Toon. 12in. seamless ; SOOft., 14in. seamless ; . ape. : = r z 
pattern shop, ferrous and non-ferrous foundries, 400ft, 18in. riveted ; 280ft., 21in. o.d. welded 359-361, EUSTON ROAD, LONDON, N.W.1 JUXON STREET, LAMBETH, LONDON, S.E.i1 
machine, plating and assembly shops. Would Ronee Leyes a —— oe i —e EUSton 4681 and 3771 ’Phone : RELiance 7201 
consider manufacture under licence.—BOX No. 4in. riveted ; Oft., 27in. o.d. welded flanged ; ’ aid “6 a . 
£6585," The Engineer.” icence. °. 2 16ft., 48in. riveted : 316ft., 60in. riveted. £6459 G Grams : “ Sotoolsag,"’ London, S.E.11 
CAST IRON PIPES.—Large stocks all sizes up to E210 Gc 
24in. flanged and s.s. Immediate delivery. 
FOR HIRE VALVES.—Exceptional Surplus Ministry Lot New oe as 
Stainless Acid Cocks and Valves, over 5000, imme- NEWALL Model 420 Universal PRECISION 
LATTICE STOEL Erection Masts (ight ana “12 Setiuery, Below makers peice. Large Mom, aS ere eee THREAD GRINDER, with relieving attach- 
h , <sOf 8 all sizes, Parallel Slide Sluice, Gunmetal, Reducing - , : , ; 
eavy), 30ft, to 1S0ft. high, for immediate hire.— and Check Valves. List on request. 200 ton, 12in ram, 12in stroke, 3ft. daylight, ment, internal grinding and diamond dressing 
Bema Sone’ SLOne Steps Grosvenor, Place, STORAGE TANKS.—300 cylindrical and rectangu- 0 Se ee re ee ee attachment and quantity of equipment. 
: .1 (Phone, 5 ane 5259). Ell2 k lar up to 12,000 gallons, for oil and petrol, also ove electric S.R. motor and starter for 
eetional sicel and cast iron up to $0 000 gallons. 130. a H. BELL (MACHINE TOOLS), LTD., 
TEN “HINE S.—Scriven Plate nding Rolls, NORMAC, LTD., > 2 
| PATENTS 14ft. by gin.; Robertson Straightening Rolls, Pepper Road, Leeds, 10. WALTER STREET. LEEDS, 4. 
811. 4in. by din.; Berry Bending Rolls, 7ft. by 4in.; Tel.: 77779. F993 G Tel.: 63-7398. E185 G 
PROPRIETOR of British Patent No. 723,197, Tangye 300-ton Hydraulic Horizontal Straighten- 
comes OSTONE-CUTTING CABLE. SAW,” ing Press, §Sft a table ; Herbert 3ND Miller, 
offers same for Licence or otherwise to ensure Glin. by tSin, ‘abl fp oe a gin. Ee HOTOA H.P. SLIP- 
practical working in Great Britain.—Enquiries to capacity ; nine new 2cwt, and | cwt. Pneumatic RIN EL » (196 rF.p.m., 
Sineer, Stern and Carlberg, 14 E, Jackson Blvd., Hammers. pap ag Ppt! ta canton pg Neco 400/440/3/50 cycles, complete with control panel 
Chicago 4, Illinois, U.S.A. £6593 H SLING ENGINEERING WORKS, Huts, sft wide, and “ Blister Hangars, 86ft. 6in. ow dene pig gearbox, giving a final speed of 
and 9Ift. wide. hese buildings are in various I : : : , 
F ae GLOS. : lengths and comprice steel framework with gal- Motor and gearbox available separately if required 
MISCELLANEOUS Phone : Coleford 2271/2. E366 @ vanised corrugated steel sheeting.—Full details from JOHN CASHMORE, LTD 
Dept. 115, J. Thorn and Sons, Lid., Brampton . ~~ o ’ 
SKLENAR Oil-Fired Melting Furnace, type 1 ton, Road, Bexleyheath, Kent (Tel., Bexleyheath 305). Newport, Mon. 
PHOTOGRAPHIC SERVICES arranged to tilt. View by appointment. Offers.— F681 Go Tel.: Newport 66941 (6 lines). ¥ 
A.S.P. (ENGINEERS), LTD., 129, Balham High BOX No. E6568, “ The Engineer. G ROTARY DRYING KILN, oil fired, 10ft. 6in. long E991 G 
Road, London, S.W.12 (Balham 3426), specialist STACKING MACHINES.—Platform elevates to ft. 6in. wide, 4ft. 6in. high, weight 2? tons, suitable 
photographers for the engineering industry. Photo- ft. to 14ft., according to required size. On wheels for heating to 700 deg. C., drying and heating mineral SECTIONAL TANK, 48ft. by 48ft. by 12f. deep 
graphic Work Undertaken, London Area, and 100 with drawbar. Saves time, labour and space. Ex. powders or granules up to in., capacity 8 cu. ft. per with division plate and top cover, capacity 165 000 
miles radius—architectural features, civil engineering M.O.S. Unused. From £75 (less than half price).— hour. Grocott burner. 9in. dia. nickel-chrome heat- gallons. Mounted on 40ft. tower. Available ex-site 
and building work, machinery, models and transport, Full particulars from Speed Electrics, Eastwood, ing tube. Variable control for feed and temperature. immediately. We can dismantle and re-erect.— 
etc. Specimens available on request. E1630 1 = Notts. E1737 G £400.—BOX No. E1726, ** The Engineer.”’ G Fred Watkins (Boilers), Ltd., Coleford, Glos. E6494.G 
offer... LATE TYPE HIGH VES 
VERTICAL PLAIN HORIZONTAL 
IL CINCINNATI Sliding and Swivelling Head ; table size NO. 2 CINCINNATI, medium speed, dial type ; table working 
44tin. by 104in.; capacity 22in. by 14in. by 10in. oertece SO hin, ee: aot . “y 10in. a . 
NO. N » medium speed, dial type ; table working 
NO. 2 CINCINNATI, medium speed, dial type ; table size surface 74\in. by 16in.; capacity 42in. by 14in. by 20in. 
52 hin. by 124in.; capacity 28in. by 12in. by 13in. NO. 2B BROWN & SHARPE Standard Plain; table working 
a : P , Bin. by 10in. by 184in. 
V3 MASERATI, new, high-speed dial sliding and swivelling surface Sizin. by 11 Hin.; capacity 2 
head ; multi-motor drive ; rapid power traverse in all direc- VPE2 PEDERSEN ‘able working surface Slin. by 12in.; capacity 
tions by separate motor ; table working surface S9in. by e ; 
134in.: capacity 3S4in. by Ilin. by 184in.; 20 spindle speeds, 281IN. ARCHDALE, General Purpose Model No. 14537 ; 
18-2,000 r.p.m.; spindle motor 10 h.p. motor drive ; table working surface 49in. by I3in.; capacity 
‘ 28in. by 8in. by 154in.; rapid power traverse. 
NO. 4 CINCINNATI, high speed, dial type ; table size 78jin UNIVERSAL 
by 16in.; capacity 42in. by 16in. by 16in. $2 CRAVEN, table size 5Sin. by 13in.; capacity 36in. by 10in 
47 V HERBERT, Kneeless type, multi-motor drive ; table 5 . ‘ 
72in. by 17in.; capacity 48in. by I6in.; maximum distance 27 MASERATI table size SSin. by 13in.; capacity 36in. by 
table top to spindle nose 23in.; 16 spindle speeds from 21 to IN PARKINSON, table size 46in. by 104in.; capacity 2Sin. by 
rin papcinscceke PRODUCTION 
’ M25 KENDALL & GENT (Kneeless), circular table type ; 
at 8 diameter 30in.; capacity Win. by 26in. by 32in. ‘ 3 * ye oy Plain Hydromatic ; table size S23in. by 
¢ ; 15in.; travel 36 
28-60 CINCINNATI Vertical Hydro-Tel ; fixed height bed : 4/48 CINCINNATI Plain Hydromatic ; table size 774in. by 
single power control lever ; stepless feed regulation ; rarid 164in.; travel 48in. 
power traverse ; table working surface 83in. by 28in.; capacity ASQUITH Model H.K.5 Horizontal Duplex Head Keyway 
60in. by 30in.; vertical 14in.; 16 spindle speeds from 52-1,300 and Cotterway Milling Machine for keyways up to 34in by 
r.p.m 1Sin.; table working surface 60in. by 104in. 
IN STOCK | Its Cheaper to Buy Now | INSPECTION INVITED CINCINNATI HYDRO-TEL E103 o 











SOAG MACHINE TOOLS LTD., 


TELEPHONE: RELiance 7201 (lOlines) 











JUXON STREET, LAMBETH, SEA 


TELEC 


GRAMS SO 
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STEAM TURBO-ALTERNATOR SETS 


300% W., 6600/3/50, MET.-VICK., Pass-out/Con- 
densing Steam Turbo-Alternator Set, date 1948, 
designed for 340 p.s.i.g initially, 600 deg Fah. 
temperature ; also suitable for the following 


duties 
Pass-out/Ib./hour Lob. Pressure 
60,000 «0 


condensing. 
2500kW., 440/3/59, B.T.H., speed 3000 «p.m, 
250 p.s.i.¢., 630 deg. F., steam consumption eporox. 
12-8 tb./kW./hr., with surface condenser, ci:culat- 
ing pumps, &c. Also suitable for pass-out pressures 
varying Cobness 18/35 psi 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; 
STANNINGLFY, NR. LEEDS. 
Tel.: Pudsey 2241. E200 o 





20-TON STEAM LOCOMOTIVE CRANE 
For Sale 


By Brownhoist, 20 U.S. tons, 2 hoist drums, SOft. jib, 
high-speed double bogie truck, screw couplers 
air brakes, spring buffers. To British rail and 
loading gauge. new, cased as despatched 
from makers 

L. NELSON & CO., LTD., 

LUGTROUT LANE, SOLIHULL, WARWICKS. 

Tel.: Sheldon 4005. Tel: Sheldon 4443. EI7i4cG 





UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6fi. by 24in. mild steel 
plate ; 75 h.p. roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50.—BOX No. £6558, “ The Engineer.” G 


TURSBO-ALTERNATOR, B.T.H., 1500kW., 
3300V.. 3 phase, 50 cycles, for H.P. or L.P. steam 
at 200/100 P.S.1.G. Complete with surface conden- 
ser, valves, switchgear and all ancillaries. £1250 

George Russell (Whitegates), Ltd., 463, Glasgow 
Road, Wishaw (Phone : Wishaw 4275). E1742 G 


“BUTTERS” ELECTRIC DERRICK CRANE. 
7ON. jib, lifting 5 toms at 52ft. radius, and 2 tons at 
66%. radius, complete with cabin and Wylie safe load 
indicator with audible warning. All in new condition. 
For further particulars apply to The Works 
Manager, W. H. Allen, Sons and Co., Ltd., Bedford 
E6557 Go 


THE 
FOR SALE 


VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 

One !-ton Neals Mobile-Crane, Ruston diesel engine, 
mounted on pneumatic tyres, 20ft. jib, fully slewing. 
In good order. £575. 

One 2-ton NM Neals Diesel Mobile Crane. New 
1950. Swan-neck jib, on pneumatics. In good 
condition. £1250. 

One Jones “‘ Super 40” 3-ton Diesel Mobile Crane, 
24ft. jib, Ruston engine, on pneumatics. Ex 
Ministry. Overhauled. £1275. 

One 6-ton Coles S810 “* Ulysses” Diesel-Electric 
Mobile Crane. New 1952. Alternative jib centres 
17ft. or 35ft. On pneumatics. Perfect condition. 

One S-ton Morgan Electric Derrick Crane, 120ft. jib, 
with or without bogies. Good condition. 

Three 7-ton Butters Steam Derrick Cranes, 100/120ft. 
jibs, two machines of grabbing type. All in very 
good condition. 

One 7-ton Butters Electric Derrick Crane, 120ft. jib, 
timber cabin, safe load indicator, &c. In good 
condition. 

One 124-ton Coles Petrol/Electric Fully Mobile 
Crane, with 45/80ft. jib. New 1950. Recondi- 
tioned recently. £5500. 

Further details, 14, Lower Grosvenor Place, London, 
S.W.1. Telephone: ViCtoria 7531, 3501, 8080, 
9886 (15 lines). E484 G 





FOR SALE 


10-ton capacity Morris 3-motor, cab-controlied, 
twin girder, Overhead Electric Travelling Crane, 
47ft. span, 440/500V. D.C. 
6-ton Morris Ditto Crane, 40ft. span. 
2-ton Morris Ditto Crane, 28ft. 6in. span, pendant 
control, 400/3/50. 
10-ton Brand New Morris, 2-motor, O.E.T. Crane 
Crab, totally enclosed gearing, 440/500V. D.C. 
F. BURRILL AND CO., 
235a, Cathedral Road 


Cardiff (Tel.: 26100). E6475 G 





FOR SALE 


6-ton Ransomes and Rapier Standard pet./elec. 
Mobile Crane on solid rubber tyres. 

6-ton Ransomes and Rapier Super pet./elec. Mobile 
Crane on solid rubber tyres. 

$-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

5-ton Smith Steam Loco. Crane, 4ft. 84in. gauge, 
35ft. jib. 
WILLIAM G. SEARCH, LIMITED. 

WHITEHALL ROAD, LEEDS, 12 


Tel.: 639081 (10 lines). E6529 G 





VOLTMETERS, AMMETERS, PRESSURE 
GA UGES.—Various petro! and oil tanks. Heavy 
duty petrol gauges, Vee and Flat Belting. Electric 
forge. Electric tyre inflators. 16ft. steel slings. 
Electric motors and generators. Ex. M.O.S.— 
Speed Electrics, Eastwood, Notts. E1739 o 
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For Sale — For Hire 


COLES. Thornycroft 5 ton Diesel Mk. Vil, and 
Austin 3 ton Petrol. Both machines com- 
pletely reconditioned. 

RANSOMES. Standard 6 & 6/10} ton. Super 
mobile. 2/3 and 34/5 ton. Petrol or Diesel. 
Solid tyred. 

MORRIS. Standard. 
Diesel or Petrol. 


FORKLIFTS OF ALL TYPES 
Lifting up to 7 tons 17’ 6” high 


24 and 5 ton machines. 
Pneumatic tyred. 


Full details from: 


NORMAC LTD. 
PEPPER ROAD, HUNSLET, LEEDS 10 
Telephone: 77779 E998 a 








CEM 


‘BENTLEY ”’ Plate Bending Rolls frcm 
6ft. by din. up to 10ft. by lin. m_s. capacities. 
Opening end frame for withdrawing rolled 
cylinders, self-supporting top roll, finger-tip 
control, all rolls of generous dia. from solid 
forged steel}, full electrical equipment. Very 
moderate prices. Early deliveries. 


“ SEDGWICK "’ Universal Plate Bending 
and Folding Machine, 6ft. by din. 

“EDWARDS” Undercrank Guillotine 
8ft. by gin. 

“ PEARSON” Electro Hydrolic Guillo- 
tine, 8ft. by 4in., for early delivery. 

Fully detailed stock lists available on 
request. 


CHARLES E. MATTHEWS (Machine Tools) 


LIMITED, 


Gladstone Road, CROYDON. 
Tel. No.: Thornton Heath 1783. 
Telegrams : “* Matolco,”” Croydon. 
E994 Go 
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SROUP 


RECONDITIONED 
and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 
KL.22 + 2 tons 
KL.40 i 3 tons 
KL.44 - 4 tons 


After-sales service with all Jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 
WOOD LANE, LONDON, wW.!2 
Telephone: SHEPHERDS BUSH 2070 
E6158 G 











\ 
YOU'LL RING 
THE BELL 
IF YOU 
REMEMBER... 


r | 


WAROS wight have it! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 





MASON DRAFTING TABLES 


Another drawing office equipped with 
Mason Drafting Stand assemblies— 
another drawing office well equipped to 


maintain 
efficiency. 


highest standard of 


There are many ranges of Mason and 
Arclight drawing office equipment which 
are available to meet the most exacting 
requirements in any size of drawing 


office. 


If you have any problem concerning 
drawing office equipment, layout and/or 
accommodation, may we help you to 


solve it ? 


We can produce planned drawing 
office layouts in the form of perspective 
colour drawings—an ideal method for 
presenting a proposed scheme. 

The illustration is of the Engineering 
Department Drawing Offices at Messrs. 
Vauxhall Motors, equipped with Mason 
Drafting Tables. Published by courtesy 
of Messrs. Vauxhall Motors Limited, 


Luton. 





Full information is available from any of the following addresses :— 


E. N. MASON & SONS LTD 


Telephone: Colchester 5191-8 | ALBERT ROAD, STECHFORD, BIRMINGHAM, 33 Tel: Stechford 3580 

Tel: CHAncery 6411-4 | 51 VICTORIA STREET, SHEFFIELD, 1 Telephone: Sheffield 21776 
Telephone: Central 3775-6 | 3 UNITY STREET, BRISTOL, 1 Telephone: Bristol 26996 
Telephone: Central 9221-2 | 6 BRITANNIA HOUSE, WELLINGTON ST., LEEDS, 1 Tel.: Leeds 23537 


ARCLIGHT WORKS, COLCHESTER 
291-293 HIGH HOLBORN, LONDON, W.C.1 
13-15 ST. VINCENT PLACE, GLASGOW, C1 
6-10 NEWTON STREET, MANCHESTER, 1 
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FOR SALE 
STEAM LOCOMOTIV&S FOR SALE 
Work- 
Bore Type ing 
and and When pres Net 
Item stroke make built sure weight 
p.s.i tons 
1. 14x22 040 -- 160 22 
Barclay 
2. 14x22 040 160 22 
Barclay 
3. 14x22 040 -- 160 22 
Barclay 
4. 14x22 040 _ 160 22 
Barclay 
5. 14x22 040 1935 160 22 
Barclay 
6. 17x24 040 1934 160 36 
Bagnall 
7. 17x 24 1940 160 36 
Bagnall 
8 17x24 040 1941 160 36 
Bagnall 
9. 17x24 040 1941 160 36 
Bagnall 
10. 17x24 040 1944 160 36 
Bagnall 
11. 18x26 060 1950 180 404 
Bagnall 


All the above being recently in service and well- 
maintained. Insurance reports available. 


R. S. HAYES, LIMITED, 
BRIDGEND, GLAMORGAN 
TELEPHONE BRIDGEND 1311/2/3.) 

E98 


Ww 


RAILS FOR SALE 


100 TONS NEW SLIGHTLY DEFECTIVE B.H. 
RAILS, 95 Ib. yard, chiefly 60ft. 

100 TONS SLIGHTLY DEFECTIVE F.B. RAILS, 
109 Ib. yard, chiefly 60ft. lengths. 

100 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 91 Ib. yard, chiefly 42ft. 

900 TONS GOOD SECOND-HAND B.H. RAILS, 
80/85 Ib. yard, B.S. Section, chiefly 60ft. 

$0 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 93:34 Ib. yard, chiefly 41ft. 

200 TONS NEW PERFECT F.B. RAILS, 75 Ib. 
yard, R.B.S., chiefly 45ft. lengths. 

1500 TONS NEW PERFECT BUT STOCK 
RUSTY F.B. RAILS, 75 Ib. yard, R.B.S., chiefly 


36ft. 

50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft. 

200 TONS SECOND-HAND F.B. RAILS, about 
60 Ib. yard, 24ft., 27ft. and 30ft. chiefly. 

ABOUT 80 COMPLETE TURNOUTS, 24in. gauge, 
made from 20 1b. F.B. Rails, mounted on steel 
sleepers, 15/16ft. overall. 

20 TONS SECOND-HAND COACH SCREWS, 
64in. by Ijin., Standard Railway Pattern. 

WARD’S ALSO HAVE LARGE STOCKS OF 
ALL CLASSES OF OTHER’ RAILWAY 
MATERIALS. 


THO*® W. WARD LTD. 


6G 





ALBION WORKS - - ~ SHEFFIELD. 
*Phone : 26311. *Grams : “‘ Forward.”’ 
E213 G 





NEW BESCO Type F/MB. 80in. by Stin. diameter 
Power Geared Plate Bending Roller, capacity in 
mild steel 8 S.W.G.; the top roller can be swung 
out to enable complete cylinders to be withdrawn ; 
electric supply suitable for 420 volts, 3-phase, 50 


cycles. 

WADLEY Type EGS Hand Lever Ratchet Action 
Shearing and Section Cropping Machine with 
steel plate frame, on four-wheel truck ; shears 
plates of any length or width up to }in. thick, crops 
rounds and squares up to Ifin., angles and tees 
at right angles, 3in. by 3in. by #in., angles and tees 
on the mitre 2jin. by 2gin. by 5/16in., flat bars 


6in. by din. i 
STOCK SOILED All-Steel Press Brake, capacity 
8ft. by 3/16in., distance between side frames 69in., 
stroke 3in., arranged for motor drive with electrical 
equipment for 400/3/50. Weight about 92 tons. 
JOHN HANDS Style SCG, No. 8, Double-Geared, 
Double-Sided Press, with cast steel body ; pressure 
exerted about 400 tons, stroke 8in., between 
uprights 26in., bed 24in. by 26in., arranged motor 
drive. Weight about 10 tons. ; 
RYDER 5-Slide Forging Hammer, capacity, round 
and square bars, up to approximately I}in., tubes 
up to approximately 3in. diameter, stroke of top 
blocks #in.. diameter of eccentric shaft 23in. 
A.1 Type B.5 Butt Welding Machine, hand clamping, 
treadle upsetting motion, six heating speeds, 
capacitv approx. 0-75 sq. in., electrical supply 200 
volts, 50 cycles, kVA. approx. 30, amps. 75. 
Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771 ; 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 o 


Attractive Prices. 





CUB DIESEL-ELECTRIC LIGHTING PLANTS 
—230/1/50, 5:6kVA. First-class condition. Genuine 
bargain, £125.—Speed Electrics, Eastwood, Notts. 
E1738 G 
NEW jIN. GUILLOTINE FOR SALE. Ex 
Stock. Motorised, Overcrank type, cutting width 
8ft. 44in. Auto hold-down and all necessary gauges. 
Depth of gap in open ends 92in. Weight 172 tons.— 
Photo, &c., from F. J. Edwards Limited, 359, 
Buston Road, London, N.W.1, or 41, Water Street, 
Birmingham, 3. E6584 o 





RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
WE. 


TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 


PLANT AND MACHINERY 








20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 





JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


56, 








FOR SALE | 





TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft. 
span, 72ft. lift, all lattice steel construction, electrics 
400 volts, 3-phase, 50 cycles. Tested by Lioyds to 
150 tons. 

35-ton Electric Portal Wharf Crane, built 1945; 35 
tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 
40ft. admitting 3 lines of standard gauge track, elec- 
trics 440/3/50, with Ward-Leonard generator. 

REED BROTHERS (ENGINEERING), LTD., 

Replant Works, Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 
E6559 Gc 





PETROL ENGINES.—J.A.P. Model 5, 4 stroke, 
4:5 b.h.p. Brand new. Crated. All accessories. 
Current model. Correct price £56. Our price £36. 
Villiers Mark 25 model, 3 h.p. at 2500 r.p.m. Current 
model. Correct price £44. Our price £25. Scott, 
approx. 3 h.p., magneto ignition, impulse start, 
fully governed. Unused. Fitted with tachometer. 
Ex. MOS. Bargain, £15.—Speed Electrics, East- 
wood, Notts. E1736 o 





ENGINEER 


AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 


- Telegrams : 
Monarch 3422 (8 lines) 


Sites, London 





HENRY BUTCHER 


AND CO, 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 





129 
AUCTIONEERS & VALUERS 





Established 1850 


WITEATLEY KIRK 
PRICE & CO. 


£. L. JUDSON, F.R.1.C.S., F.A.1. 

&. BEDDARD, A.1.MECH.E., P.A.L.P.A 
M. S. CHEAVIN, P.A.1. 

GQ. &, GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone: HYDE PARK 8844/5/6 (3 lines) 





Established 1307 


FULLER, HORSEY 


SONS anp CASSELL 
Specialists 
IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 








HOLBORN 8411 (8 lines) Telephone : ROYAL 4861 
: 
By Order of the Minister of Supply 
AUCTION PROGRAMME 
Main Location Auctioneers 

March 24-28 Vehicles, earth mov- M.O.S. Storage Depot, WALKER, WALTON & 
ing equipment, Ruddington, Notts. HANSON (Dept. L), 
cranes, trailers, trac- Byard Lane, Bridlesmith 
tors, motor cycles, Gate, Nettin ' 
etc. (Tel.: 47271.) 

March 26 Miscellaneous stores, Northern Command Ord- BARTLE & SON (Dept. 
including tentage, mance Sub-Depot, Bar- LL), 50-52 Merrion Street, 
clothing, blankets, low, Nr. Selby, Yorks. Leeds, 2. 
furniture, etc. (Tel.: 2-0898.; 

April 1-2 Machine tools and M.O.S. Sub-Depot, Lily J. H. NORRIS & SON 
miscellaneous stores, Lane, Byley, Middlewich, (Dept. L), 9, Albert 
including _ textiles, Cheshire. (Sale at New Square, Manchester, 2. 
clothing, electrical Islington Public Halls, (Tel.: Blackfriars 8373.) 
stores, canteen equip- Ancoats, Manchester.) 
ment, etc, 

April 15-18 Machine tools, ve- M.O.S. Storage Depot, FULLER, HORSEY, 
hicles and miscel- Royal Arsenal, Woole- SONS & CASSELL 
laneous stores, includ- wich, London, S.E.18 (Dept. L), 10, Lioyd’s 
ing :-— Avenue, London, E.C.3. 

; ch (Tel.: Roya! 4861.) 
Saloons and limousines, utilities, service trucks, 200 Fork Lift Trucks, vans, 
light and heavy trailers, ambulances, Austin “ Loadstar ’’ trucks, large quan- 
tity of lead/acid vehicle batteries, New Britain bar automatics, Brown & 
Sharpe S.S. & S.C. lathes, Furnival guillotines. diesel-electric generating sets, 
electric charging sets, paint spraying and tyre inflation plant, mobile laundry 
equipment, large quantity of hand tools, roller conveyor, clothing, 520 bell tents 
and tentage, canvas and webbing equipment, radio and electrical stores, etc. 

April 22 Machine tools, and M.O.S. Storage Depot, WALKER, WALTON & 
miscellaneous stores, Raddington, Notts. HANSON (Dept. L), 
including T Byard Lane, Bridlesmith 
spares, clothing, etc. Gate, Nottin: 

(Tel.: 47271.) 

Catalogues (6d. each—P.O.s) available only from the auctioneers shown above. E975 3 
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- prings GREAT GUNS ! 
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A Lewis Spring is lively, resilient, always ready to give as good as it gets 
for twenty-four hours a day. To make sure that you always have the right 
spring for the right job you should have our forty-page manual, choc-full of 
technical data and only 2/6d, post free. 


LEAVE /7 TQ 
Lewis, A rMorws S ra Gum eve Bo / 
~O ™ SPRINGS, SPRING CLIPS oe i a J o $i 
PRESSWORK, WIRE FORMS acne ki > 1PMENT p 
VOLUTE SPRINGS SS ( AINTING M SPR ot 
7 nyY)) 
po ALFRED BULLOWS 2 SONS LTD 
LEWIS SPRING CO., LIMITED—RESILIENT WORKS, REDDITCH HEAD OFFICE & WORKS - LONG ST - WALSALL - STAFFS - ENGLAND - TEL: 540! 
"Phone: Redditch 720/PBX 
London Office: 122 High Holborn, W.C.1. "Phone Holborn 7479 & 7470 13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
5Sa BRIDGE ST.. MANCHESTER. 3. TEL: BLACKFRIARS S470 - 70 GILMOUR ST.. GLASGOW. C5. TEL: SOUTH 2383 


Service 1s a Lradition 


We have always regarded the 
provision of a complete service, 
from design to finishing, as a major 
necessity between the conception 
of a product and its delivery 

to a market. That service, in the 
supply of zinc and aluminium 
die castings, is now traditional 
with us. Add to it our years 

of experience and we can present 
a very good reason why we 

are the largest pressure 

die casting organisation in 

the country, serving the 

needs of over 700 

customers in 30 industries. 








THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS - WOLVERHAMPTON ~~ TELEPHONE: 23831/6 
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For all Engineering trades 


* To B.S.S. or customer's own 
specifications. 


* Floor moulded up to 5 tons. 


* Machined to your drawings 
if required. 


‘The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL, STAFFORDSHIRE - 






Tel: BRIERLEY HILL 7254 
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STON ELECTRIC OVERHEAD 
TRAVELLING CRANE 
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VOLTAGE STABILIZERS 


By F. A. Benson, M.Eng., A.M.I.E.E., M.I.R.E. University of Sheffield 


This monograph describes the various devices employing saturated elements, 
glow-discharge tube circuits and thermionic valve arrangements for voltage 
A comprehensive bibliography is included. 


Order your copy through your bookseller or direct from : 


ELECTRONIC ENGINEERING 28, Essex Street, Strand, London, W.C.2. 
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Hoods and Ducting. 
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Ventilating and Dust Collecting piant 


SR a. CO TN NNR iti 


IE rE eg RGR TEC, OO acces 
Industrial Fan « Heater Co Ltd 


Que” WORKS, BIRMINGHAM, 11. 


phone: VICtoria 2277 


and at LONDON, MANCHESTER, SWANSEA, NEWCASTLE-upon-TYNE 
A Member of the SIMMS Group of Companies 








































































Airscrew Centrifugal Fans 
—Forward Curve, Paddle 
Blade and Backward Curve 
—between them cover 
nearly all cases where a 
centrifugal fan is indicated. 


THE ENGINEER 


Airscrew standard fan ranges 


Airscrew Axial Flow fans cover 
practically every application of this 
type of fan. The STANDARD RANGE 
is from 12” to 27”. There are few 
problems in axial-flow design that 
cannot be solved by AIRSCREW. 


—Specifications that mean what they say 


These two AIRSCREW standard Fan Ranges— 

Axial Flow and Centrifugal—can usually be relied 
upon to provide the fan you need at the time you need 
it. Every phase of design and manufacture is so 
closely controlled that we guarantee no AIRSCREW Fan 
will give less than its rated duty—though it 

may give more. The Airscrew Technical Service 

is ready and willing to assist in the selection of the 
correct fan whether from standard range 


or individually designed. 


AirsCrewW fans for industry 


THE AIRSCREW COMPANY & JICWOOD LIMITED :‘ WEYBRIDGE : SURREY : Tel: Weybridge 2242/7 
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With the largest standard stock range in the United Kingdom, we 
can usually satisfy the most exacting demands without delay. 
Plain and headed press fit, fixed and slip renewable types, to BSS 
1098/1953, as well as serrated and recessed bushes for plastic and 
moulded jig. 
Make a note to GET INTO PRODUCTION FASTER with GRIP JIG 
BUSHES. 

Send today for catalogues and wall charts. 











Indispensable partners 
of the Steel Industry 


Railway Sidings are a vitally important factor in 
the smooth running of a steel plant, and no firm 
in the world has a wider experience of their 
design, manufacture and installation than Thos 
Summerson & Sons Ltd. A Summerson Siding 
is designed to work in unison with modern 
mechanised loading and unloading equipment and 
becomes part of a co-ordinated whole. It is 
manufactured to stand up to the exacting de- 
mands of steel works routine—the 24 hour day 
duty, year in year out, the heavy loads of raw 
materials and hot metal, the never ceasing flow of 
trucks. Illustrated is a large siding layout for the 
Lackenby Steel Plant of Dorman Long (Steel) Ltd., 


which was manufactured and laid by Summerson. 


THOMAS SUMMERSON & SONS LTD. 
Mowden Hall, Darlington Phone: Dartington 5224 
LONDON OFFICE: Sa Deans Yard, S.W.!. Abbey 1345 
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